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... to all of the factors that attack portable cables and cords 





It is not enough that portable cables or cords have the ability to 
resist attacks by water or oil, or any other single factor. To provide 
truly dependable service over long periods of time, portable cables 
must have balanced resistance to all deteriorating factors. 

Since there is no one ingredient that has inherent resistance to 
all of these factors, the insulation or jacket of the portable cable 
or cord must be a combination of ingredients. 

Balanced Compounding refers to the scientific selection of these 
ingredients and the proportions in which they are mixed. Where the 
balance is upset by loading the compound with any one ingredient, 
resistance to one factor may increase, but resistance to other factors 
will be lessened. 

Proof of the worth of Simplex Balanced Compounding can be 
found in the fact that Tirex portable cables have been successfully 
performing under the most rugged operating conditions for periods 
ranging up to twenty years. 
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These alumni 
contribute to the 
important advances 
in environmental 
testing that 

come from MB— 


NAME CLASS OF 
John A. Gunnarson 1946 
Harry N. Cottle 1944 
Joseph E. Tripp 1952 
Thomas C. Warner 1947 
Charles E. Maki 1951 
John A. Trevett 1954 
Richard B. Davidson 1949 
George F. Rogers 1955 
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20,000,000 watts 
of audio power 


from MB 
FLECTRONICS/ 





TWENTY MILLION WATTS — that is the cumulative output available from 

MB power supplies now driving vibration test systems around the world. 
This figure is not only a measure of vibration testing’s new importance but also 
of MB’s achievement in the field of electronics for vibration, acoustics and sonar. 
MB designs and produces completely integrated test systems incorporating 
amplifiers, transducers and control consoles. In keeping with its position of 
leadership, the company was first to initiate Vibration Seminars for the training 
of specialists in the operation of this complex test equipment. 

At this very moment, MB engineers are designing ever more powerful 
amplifiers and transducers with enough power to fatigue-test multi-ton structures 
to destruction. These and still other developments on the boards are reasons 


why engineers everywhere recognize that “the important advances in 
environmental testing come from MB.” 

If you would like more information on MB Electronics and its fields of interest, 
write to Harry N. Cottle, Chief Engineer, MB Electronics. 


MB ELECTRONICS 


A DiVISION OF TEXTRON ELECTRONICS, INC., 782 Whalley Ave., New Haven 11, Conn. 
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Is engaged in diversified, active programs that 
afford broad individual participation 


The Applied Research Laboratory is directing its growing capability 
toward theoretical and experimental investigations that will lead to major 
state-of-the-art advances in the field of military and commercial electronic 
systems. The opportunity for individual recognition in this challenging 
technological area is typified by the titles of the two recent technical papers, 
by ARL staff members, which are depicted here. 


If you possess superior qualifications (an advanced degree is desirable) 
and would like to join this highly professional group, you are invited 
to inquire about career positions in these areas: 


=» RADIO PHYSICS s ELECTROMAGNETIC PROPAGATION 
= HYPERSONIC GAS DYNAMICS # MICROELECTRONICS 

# MATHEMATICAL ANALYSIS & OPERATIONS RESEARCH 
= INFORMATION & COMMUNICATION THEORY olved by taking th 
For further information about research work in the above areas, and ps. Le ung o(k, t) = y-64 
other technical publications by ARL engineers, you are invited to write to: - ‘ sea 
Dr. L. S. Sheingold, Director, Applied Research Laboratory Bpt received by the PGIT, Ne i 


actronic Systems, Waltham, 
Waltham Laboratories / SYLVANIA ELECTRONIC SYSTEMS “Mathematical anslysie 


A Division of sed P oy Nut aa 
SYL \) TAN IA 0. New York, Bi 154, e 
- Stat. Soc. B, vol. 1 


Suteity of GEMERAL TELEPHONE & ELECTRONICS (ge) Movai discusses th 
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The Press Applauds 
The Institute 


EDITORIAL REACTION to M.LT.'s 
Second Century Fund announcement 
in May was highly favorable. 

“It is in the service of both science 
and man that M.I.T. is seeking $66,- 
000,000,” said The Boston Herald. 

“For the good of our country and 
our educational system,” said The 
Hartford Times, “it is most reassuring 
to know that this great institution is 
laying a solid groundwork to meet the 
challenge of the 2Ist Century.” 

“The building program by itself is 
enough to fire the imagination,” said 
The Boston Globe, “But the _ brick- 
and-mortar phase of the M.I.T. pro- 
gram is merely to permit intellectual 
growth to function in suitable and en- 
couraging surroundings. M.I.T.’s Sec- 
ond Century may well witness greater 
wonders than the first.” 


The Importance of Chinese 
As a Scientific Language 


From JoHN W. WINCHESTER, '55: 


During recent years the number of scien- 
tific journals and the total volume of 
scientific literature published by the Peo- 
ple’s Republic of China appear to have 
increased considerably. A recent article by 
the Chinese’ indicates that scientific re- 
search has grown rapidly during the past 
few years, and evidence cited by Wilson* 
on the magnitude of the effort in scien- 
tific education and research leads one to 
expect that the increase will continue. 
At the present time there are about 450 
journals dealing with scientific subjects, 
and the increase has been 500 per cent 
over the past five years. An examination 
of a list of these publications by the 
author reveals that they represent all 


(Concluded on page 58) 


“Physics in Red China,” Physics Today, 13, 
No. 4, April, 1960, reprinted from Scientia 
Sinica, 8, No. 10, October, 1959. 


2]. Tuzo Wilson, “Red China's Hidden Capi- 
tal of Science,” Saturday Review of Literature, 
November 8, 1958, pp. 47-56; One Chinese 
Moon (New York: Hill and Wang, 1959); 
“Geophysical Institutes of the U.S.S.R. and of 
the People’s Republic of China,” Trans. Am. 
Geophys. Union, 40, 3-24 (1959). 
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CECIL H. GREEN, ’23, and a model 
of a plan for the Earth Sciences Build- 
ing to house the new center which his 
recent gift to the Institute will sup- 
port. Other big gifts announced this 
spring are reported on pages 25 and 
26 this month. 
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This Month The Cover 
An oil portrait of Alfred P. Sloan, Jr., 
95, which hangs in the Sloan Build- 
ing at M.I.T., is reproduced on this 
month’s cover. On Page 25, you will 
see a photograph of Mr. Sloan with 
President Killian inspecting a model 
of the future Institute. 


Individuals Noteworthy 4 
Faculty retirements, changes, and hon- 
ors won by M.I.T. men. 

Index to Advertisers 14 


The Trend of Affairs 25 
Generous gifts for basic research and 
scholarship are announced. 

The Institute Graduates 1,148 29 


Dr. Killian’s charge to the Class of '60 
stresses national issues. 

The Commencement Address 30 
Dr. Edwin H. Land speaks on “The 
Majestic Stage of the American Revo- 
lution” at graduation exercises. 

The Baccalaureate Address 34 
Prof. Huston Smith's topic is “The Al- 
most Chosen People.” 

Communication Research 35 
Institute symposium speakers deal with 
frogs, men, and machines. 

Alumni Day This Year 36 
President Stratton outlines M.LT. 
plans, and classes present 50-year, 40- 
year, and 25-year gifts. 

Talk of Our Times 88 
Views voiced by President Stratton on 
the interdependence of science and art. 
An Analysis of Leadership 39 
Prof. Douglas McGregor describes it as 
a complex relationship. 

When the Institute Builds 43 
Philip A. Stoddard, ’40, explains how 
the plans are made. 

Mexico City Fiesta 46 
Photographs of a recent gathering of 
M.LT. Alumni. 

Books 48 
Reviews of new books by Francis M. 
Bator, '49, and Daniel H. Calhoun. 
Institute Yesteryears 54 
Items that were news at M.1.T. 25, 50, 
and 75 years ago. 


Lowell Institute Graduates 78 














Individuals Noteworthy 








Professors Emeriti 
NINE members of the M.1.T. Fac- 
ulty retired as professors emeriti 
this spring, but many of them will 
continue their association with the 
Institute as lecturers in their De- 
partments. 

They were: 

Raymond D. Douglass, ’31, Pro- 
fessor of Mathematics. 

Ralph E. Freeman, Professor of 
Economics. 

C. Richard Soderberg, ’20, Insti- 
tute Professor. 

Dirk J. Struik, Professor of Math- 
ematics. 

C. Fayette Taylor, ’29, Professor 
of Automotive Engineering. 

Laurens Troost, Professor of 
Naval Architecture. 

Harold C. Weber, ’18, Professor 
of Chemical Engineering. 

Norbert Wiener, Institute Pro- 
fessor. 

Samuel D. Zeldin, Associate Pro- 
fessor of Mathematics. 


In Liaison Office 

TO REPLACE Vincent A. Fulmer, 
53, who is on leave to serve as 
Executive Assistant to the Chair- 


man of the Corporation, Wins- 
ton R. Hindle, Jr., 54, has been 
appointed Acting Director of the 
M.I.T. Industrial Liaison Office. 
Mr. Hindle has been an industrial 
liaison officer since 1958, and for- 
merly was in the Office of the Navy 
Comptroller. 


Medical Director 


DR. ALBERT O. SEELER has 
been appointed Professor and 
Medical Director of M.I.T., to suc- 
ceed Dr. James M. Faulkner, who 
asked to be relieved of the position 
to devote more time to personal 
and professional affairs. 

Dr. Seeler was graduated from 
Harvard College in 1934 and from 
Harvard Medical School in 1938. 
He interned at Memorial Hospital 
in Worcester, and was on the staff 
of the Merck Institute in Rahway, 
N.J., before returning to Boston in 
1945. He has since been associated 
with the Harvard Medical School, 
the Harvard School of Public 


Health, and Boston City Hospital, 
and has been Physician-in-Chief of 
the M.I.T. Medical Department. 
He is a specialist in internal medi- 





cine, particularly interested in oc- 
cupational diseases. 

Dr. Faulkner, who was formerly 
Dean of the Boston University 
School of Medicine, will continue 
to serve as a consultant to the De- 
partment. 


ROTC Commander 

COL. IRVING W. FINBERG, ’31, 
is assuming command of the Army 
ROTC unit at M.I.T., as the suc- 
cessor to Col. Gilbert G. Brincker- 
hoff, Jr., who retired this spring 
from his post as Professor of Mili- 
tary Science and Tactics. 

Col. Finberg earned the Legion 
of Merit, the Order of the British 
Empire, and the Italian Cross of 
Valor during the Italian campaign 
in World War II, and later served 
officer of the 
Ryukus Engineer Depot on Oki- 
nawa, as Logistics Officer at Fort 
Leonard Wood, Mo., and as Engi- 
neering Officer for the Base Section 
of the American Communications 
Zone with headquarters in Poitier, 
France. 

Col. Brinckerhoff held many im- 
portant positions during his 30 
years of military service and has 
been at M.I.T. since 1957. He will 
be associated henceforth with a firm 
of consulting engineers in Harris- 
burg, Pa. For his service at M.1.T., 
he has received the XIII Corps Cer- 
tificate of Achievement. 

(Continued on page 8) 


as commanding 





“EXCELLENCE IN TEACHING” awards of $500 each were presented in May to five students who are working for advanced 
degrees in the Institute’s Department of Electrical Engineering. Accepting award from Jerome B. Wiesner (left), Acting 
Head of the Department, is Wayne G. Kellner, ’57. Gordon S. Brown, 31 (far right), Dean of the School of Engineering, 
observes the ceremony with the other recipients (from left to right): Paul Penfield, Jr., Bruce D. Wedlock, ’57, Trenchard 
More, Jr., 57, and Bernard W. Lovell, 57. The awards, to aid graduate students who demonstrate an interest and proficiency 
in teaching, are supported by Television Shares Management Corporation and the Sprague Electric Company. 
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The Tullibee slides down the ways at the Groton, 
Connecticut, yards of General Dynamics Corpora- 
tion’s Electric Boat Division. Built for silent opera- 
tion, her machinery is shock mounted, and the hull 
and all work areas are sheathed with insulation. 
The Tullibee’s nuclear reactor was designed and 
manufactured by C-E. 


THIS SUPER-SILENT HUNTER-KILLER HAS KEEN EARS 


The Tullibee, the first nuclear powered “hunter-killer” sub- 
marine, launched on April 27th, is designed to find and destroy 
enemy submarines beneath the sea’s surface. It is the first sub- 
marine in the nuclear Navy to have a turbo-electric drive. It 
utilizes the most advanced hull design, is packed with sonar 
equipment and represents a major advancement in the Navy’s 
anti-submarine warfare development program. 

Silence is vital to Tullibee’s mission and, as a result, she’s 
one of the quietest underseas craft ever built. She is also unique 
in that her torpedo tubes are located amidships rather than in 
the bow. This allows Tullibee’s nose to be loaded with an un- 
precedented number of sonar tracking transducers and hydro- 
phones. 

Combustion Engineering designed the nuclear power plant 
of the Tullibee and manufactured most of its major compo- 


nents, including the core with its fuel element assemblies. A 
prototype installation, including a portion of a submarine hull, 
has been in full power operation for some time at the C-E Naval 
Reactor Division in Windsor, Connecticut. This prototype, also 
designed and built by C-E, is the only installation of its kind at 
a privately owned site. It is now used for test purposes and 
training Navy crews. 

The Tullibee adds one more name to the long list of notable 
power installations designed and built by C-E .. . installations 
that are representative of the most advanced practice in steam 
generation on land or sea. 

ok * * 

C-E also designed and built the reactor vessels and steam 
generators for the USS Triton, world’s largest submarine, 
which recently encircled the globe, submerged, in 83 days. 


COMBUSTION Ny ENGINEERING 
Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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Fifteen Million Tons... 


STEEL 


The auto industry has a huge appetite for steel. Last year it consumed 15 
million tons. But mere quantity of steel is not enough for the complexities of the 
modern American automobile—the steels must match the specific needs of 
individual components. Jones & Laughlin research technologists have helped to 
develop modern steels that combine strength with ease of fabrication and 

make possible the graceful planes of contemporary styling and new standards of 
design in engine transmissions, seating and suspension, both in full-size cars 

and in the compacts. 


Modern cars are 75 percent steel. Much of today’s automotive steel 
comes from J&L, the nation’s fourth largest steel producer. 


This Steelmark identifies > \ 
products made of steel. Place rj 
this mark on your products. ) 
And—look forit when you buy. 


Jones & Laughlin Steel Corporation 


Pittsburgh ¢ Cleveland ¢ Detroit ¢ Aliquippa, Pa. 
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HOW TO SELECT 
HIGH RELIABILITY 
CAPACITORS 


At one time Sprague Electric was 
the only manufacturer offering true 
high reliability capacitors. The buyer 
had no problem. But today there 
are many manufacturers who claim 
that their capacitors meet high re- 
liability standards. Some are even 
so bold as to claim that theirs are 
the most reliable. 


Check the record before you choose 


The only sound approach to evaluate 
these claims is to investigate the re- 
liability record achieved by each of 
the companies under consideration. 
Remember, it takes test data to es- 
tablish the reliability of a product. 
Claims are not enough. 


Now let's look at the record 


Sprague Electric can substantiate its 
claim that its HY REL® Q Capacitors 
are “the most reliable capacitors 
made” with the most extensive test 
data available in the entire electronic 
industry. The performance of 
HYREL Q Capacitors is virtually 
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impossible to surpass...now and 
for some years to come. 

But let’s start at the beginning— 
the specifications. Sprague Electric’s 
high reliability capacitors were orig- 
inaily made under Sprague Electric 
Specification PV-100—the first high 
reliability capacitor specification for 
missiles and other critical applica- 
tions. This specification and a later 
revision, PV-100A, have proven so 
comprehensive and so successful in 
providing “the highest order of re- 
liability known to capacitor manu- 
facturing” that their provisions are 
currently reflected in every military 
specification covering high reliability 
capacitors. This isa distinction shared 
by no other capacitor manufacturer. 


Now look at the record of 
HYREL Q Capacitors 


On accelerated life tests the failure 
rate of HYREL Q Capacitors has 
been less than 0.05%, after more than 
16 million unit hours accumulated 
on tests of 250 hours at 140% rated 


voltage, 125 C. On high frequency 
vibration tests, there hasn’t been a 
single failure in the more than 50,000 
units tested. On seal, moisture re- 
sistance, and temperature cycling and 
immersion tests, the failure rate has 
been less than 0.1%. 

Such performance from produc- 
tion line capacitors can only be 
achieved through the most intensive 
(and expensive) kind of reliability 
program—in design and develop- 
ment, in production engineering, in 
manufacturing facilities, in testing 
intensity and extensity—all of which 
should be investigated thoroughly. 

After you’ve checked the record, 
then decide for yourself which ca- 
pacitor is “the most reliable made.” 











For complete facts and figures on 
HYREL Q Capacitors, call your 
Sprague District Office or Represent- 
ative, or write for HYREL Bulletin 
2900A and Specification PV-100A to 
Technical LiteratureSection, Sprague 
Electric Company, 255 Marshall St., 
North Adams, Massachusetts. 
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Individuals Noteworthy 
(Continued from page 4) 





A. T. Robinson: 1871-1960 


A MEMBER of the M.I.T. Faculty 
for 45 years, Archer Tyler Robin 
son, Professor of English, Emeritus 
died on May 6 at Center Moriches 
Long Island. 

Born in Norfolk, Va., on May 9, 
1871, Professor Robinson attended 
Phillips Andover Academy and 
Harvard University, receiving his 
bachelor’s degree in 1896 and his 
master’s degree in 1915. He came to 
M.I.T. as instructor and became 
assistant professor in 1906, asso- 
ciate professor in 1914, and profes- 
sor in 1915. He was in charge of the 
history curriculum from 1922 until 
his retirement in 1941. He was 
chairman of the Cilley Fund, estab- 
lished to provide books for the 
Walker Memorial Library, and 
author of Applications of Logic 
(1912) and Notes and Outlines 
(1922). In 1928, Professor Robin- 
son was elected an honorary mem- 
ber of the Alumni Association. 

He is survived by his son, Wil- 
liam W. Robinson, °26. 


LeRoy B. Gould: 1881-1960 


THE SECRETARY of the Class of 
1903, LeRoy B. Gould,died May 29. 

Born in Taunton, Mass., on April 
12, 1881, he lived in Manchester, 
N.H., for 16 years and since 1926 
had been a resident of Newton Cen- 
ter. Mr. Gould was for 43 years an 
electrical engineer for the New Eng- 
land Telephone and Telegraph 
Company. He was a member of the 
American Institute of Electrical 
Engineers, and had served as presi- 
dent of the Life Members Club of 
the Sherwin Chapter (Greater Bos- 
ton) of Telephone Pioneers. 

He was a member of the Norum- 
bega Lodge, AF and AM in New- 
ton, of the Massachusetts Consis- 
tory, SPR, and of Aleppo Temple, 
AAONMS, in Boston; and active in 
scout work and the First Baptist 
Church in Newton. 

Surviving are his wife, Florence 
E. Gould; his four children, Mrs. 
Donald H. Rhoades of Claremont, 
Calif.; Mrs. Howard R. Murphy of 
Freeport, N.Y.; Mrs. Roger Steb- 
bins of San Gabriel, Calif.; and 
Gilbert B. Gould, ’43, of Whites- 
boro, N.Y. 


(Continued on page 12) 
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now Foxboro brings you all three 


Careers open to electronic, mechanical, 


and chemical engineers, chemists and 
applied physicists, as well as business 
administration and liberal arts grad- 
uates. If you’re interested in research, 
engineering, production, or sales engi- 
neering opportunities, write to Bruce 
Hainsworth, Manager of Personnel and 
Training. 
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A dynamic new force in computing control is 
now available to the process industries. 
Foxboro, and the Radio Corporation of America, 
contributing their individual capabilities, 
bring industry its first completely 

integrated computing control system. 

From Foxboro, the instrumentation, the 
knowledge of process dynamics. From RCA, 
the digital computer, and its special 

electronic techniques. A breadth and depth 
of talent available with overall systems 
responsibility through The Foxboro Company, 
When you are investigating the feasibility 

of computing control, look into this new force. 
The Foxboro Company, 

Foxboro, Massachusetts, U. S. A. 


FOXBORO 


REG. U.S. PAT. OFF. 
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CONVERSE 


NEW “‘NO-SLIP’’ BLUE 
MOLDED SOLE FOR 


WMaicklew Jeiclion 


Hundreds of angle-cut gripping edges assure 
positive skidproof traction. Ideal for use, too, on grass, 

polished or damp courts. Men's sizes 4 to 14; 
women’s sizes 4 to 10. Also an excellent sole for boating. 


NET STAR (lace-to-toe) SKIDGRIP (circular vamp) 






y Va 


Jack Kramer, top man 






of the tennis world, 





recommends the shoes 








he wears — Converse! 


These favorites of 











professionals and 








amateur players are 





available in a choice of 





PINPOINT DESIGN 
MOLDED SOLE FOR 


Ll Ducabilidy. 


Designed especially for tennis and 
other court games. The sole with the 
extra durability needed for play on rough, 

abrasive surfaces. Men's sizes 4 to 14; 
women’s sizes 4 to 10. 


NET KING 
(circular vamp) 





two styles and two 





action-proved soles 












to meet your 





individual 





requirements. 















COURT STAR 
(lace-to-toe) 








L. P. SANBORN °17 

A. H. WECHSLER ’21 
F. L. HALL °25 

R. E. GLADSTONE °40 
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Schuyler Kleinhans and Charles Glasgow, 
Chief Engineer and Deputy Chief Engineer of 
the Santa Monica Division, go over air trans- 
port needs relating to advanced cargo load- 
ing techniques with Donald W. Douglas, Jr., 
President of Douglas. 


How to put wings 
on a warehouse 


Giving overseas air bases what 
amounts to local warehouse service 
on important parts is an Air Force 
objective. Its present system has 
slashed delivery schedules up to 
20 times. ..saved taxpayers several 
billion dollars over the past decade. 
To improve it further, Douglas has 
been selected to develop specifica- 
tions for a comprehensive Material 
Handling Support System involving 
better communications, data control, 
cargo handling and loading, packag- 
ing and air terminal design. This is 
another illustration of the variety of 
opportunities and assignments open 
to Douglas engineers and scientists. 


Douglas is now seeking qualified 
engineers, physicists, chemists and 
mathematicians for programs like 
the above and other exciting new 
transport, missile and space proj- 
ects far into the future. Write to 
Mr. C. C. LaVene, Douglas Aircraft 
Company, Inc., Santa Monica, 
California, Section N. / 





tISSILE AND SPACE SYSTEMS @ MILITARY AIRCRAFT 
DC-8 JETLINERS M CARGO TRANSPORTS 
AIRCOMB® & GROUND SUPPORT EQUIPMENT 
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Individuals Noteworthy 
(Continued from page 8) 





Awards to Students 


AT THE M.LT. Awards Convoca- 
tion in May, the Robert T. Haslam 
Cup for showing outstanding pro- 
fessional promise in chemical en- 
gineering went to Marcellus C. Por- 
ter, 60, and the Blonder-Tongue 
award in electronics went to Wil- 
liam L. Black, ’61. 

Karlene C. Klages, 61, won the 
M.I.T. Women’s Association Award 
for academic accomplishment in 
her junior year, and James P. Gus- 
tafson, '63, the Phi Lambda Upsi- 
lon freshman chemistry award. 

Karl Taylor Compton Awards 
for promoting high standards of 
achievement and good citizenship 
went to Jaime H. De Sola, ‘60, 
Thomas H. Farquhar, ‘60, Linda 
H. Greiner, ’60, Ernest G. Hurst, 
Jr., 60, Richard E. Kaplan, '60, 
Richard L. McDowell, ‘60, James 
W. Mayo, G, and Joseph A. Ver- 
derber, ’60. 

The Clifford Award for the most 
outstanding athlete of the year was 
won by George L. Kirk, 60, and 
the award for the best manager by 
Douglas E. Johnson, ’61. 

Baton Society Award winners 
were Noel S. Bartlett, 60, Richard 
M. Davidson, ’60, and Gerald M. 
Litton, 60. 

(Continued on page 72) 
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Polytechnic Institute of Brooklyn 
Alton Lee Craft, Architect 


No unknown quantities 


You want cost definitely 
determined before building. 


Be equally exacting when 
selecting the builder . . . Seek 
proof of dependability. 


Proven dependability has 
made over 70% of our busi- 
ness repeat contracts. 


W. J. BARNEY CORPORATION 
Founded 1917 


INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, ‘20, President 








for HARDENING « BRAZING 
SOLDERING * FORGING * ANNEALING 
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THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 
HEATING 


EQUIPMENT 


ELECTRONIC LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


® Over 20 years. of concentrated 
experience 


Oh 7 -t ame MOlelOMiarticlilehilelsts 


* Over 15,000 heating applica- 
tions resolved in our customer 
service laboratories. 


* This outstanding experience 
and know-how qualify us to 
prescribe the techniques and 
equipment best suited for your 
requirement 


Contact our factory or your 
ocal IHC representative 
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INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y 
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DESIGN COMPANY 


world wide LEADER in 
CHEMICAL PLANTS 


Here’s why: 


¢ Specializes exclusively in the chemical industry 

¢ Outstanding achievements in chemical process development — 
more than 18 new processes commercialized in ten years 

¢ Complete services — full responsibility — guaranteed 


operability 
¢ 56 modern chemicai plants operating profitably for 43 clients For more information on 
¢ Independent company — owned and managed by engineers Scientific Design’s international 


SCIENTIFIC DESIGN COMPANY, INC. 


Societe Francaise des Services Techniques S. a. r. |.. 52 Champs Elysees, Paris Se, France 
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SCIENTIFIC 


—design, construction 
and development 


PROCESS 


SKILL 








activities, write for these two 
illustrated brochures. 








EXECUTIVE OFFICES: TWO PARK AVENUE, NEW YORK 16, NEW YORK 
THE SD AFFILIATED GROUP: 
SD Plants Inc., Two Park Avenue, New York 16, New York 
SD Plants Ltd., Bush House, Aldwych, London WC 2, England 
Catalyst Development Corporation, 59 industrial Avenue, Little Ferry, New Jersey 





New Kind of Missile with 
HIGGINS Ink 





. . carry it with you wherever you go! 
















Good news for draftsmen! New HIGGINS 





7 AMERICAN INDIA INK Cartridge always feeds 
ne the right amount of ink into pens and drawing 
> instruments. No mess, no waste! 
Zz Compact, rigid, plastic cartridge fits easily in 
as pocket, purse or drafting sets. 
a Stands on table, shelf, desk — won't roll off 
= inclined drafting boards! Most convenient way 
= to fill pens — and so economical! 
3 
FILLS 
PENS 
FASTER, 
EASILY, 
NEATLY! 














Ask your art or drafting 
supply dealer for this new item. 


HIGGINS 
INK CO, INC. 


Brooklyn 15, New York 


“ie, The basic art medium 
since 1880 
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Producers of Wheels and 
Brake Drums for Trucks, 
Trailers and Special Equipment 


* 


Producers of Steel, Gunite, and 
Ductile Iron Castings 


Edward C. Fales '22 


GUNITE FOUNDRIES CORPORATION 


ROCKFORD, ILLINOIS 


Serving Industry Since 1854 
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YS mille e of Iuterel be MIF Cyaduales 


NESCO is composed of engineers and scientists engaged 


in highly diversified programs covering a wide range: 


commercial nuclear reactors...space flight...cancer research. 


If you have a doctorate and are interested im associating 


with outstanding personnel, you are invited to contact one 


of our representatives for further information. 


Dr. 


Dr 


Dr 


Dr 


NATIONAL ENGINEERING 


Lars Skjelbreia 
. Gunnar Bergman 
. Melvin Gerstein 


.G. N. Tyson, Jr. 


711 So. Fair Oaks Avenue, Pasadena, California. 
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SCIENCE 


Applied Mechanics and Hydrodynamics 
Physics, Electronics and Applied Mathematics 
Thermodynamics, Aerodynamics & Jet Propulsion 


Chemistry and Combustion 


COMPANY 


SYcamore ¢-8461, MUrray 1-4686 





ENGINEERING 


AND 
CONSTRUCTION 





” 


Vulcan-Cincinnati, Inc. serves major industries throughout the world by making available a wealth 
of engineering and construction talent with an outstanding record of achievement in these areas: 


process evaluation 
pilot plant studies 
plant layout 
structural design 
electrical design 
piping drawings 
project management 
plant construction 
pipe fabrication 


M.1.T. Men At Vulcan: 


W. L. MARONEY 
\ C7. Cc T~ pe L. W. NISBET 


Ter yy D. H. PARK 
LCICCLCHLILCCELL, F2C. T. 0. WENTWORTH 
ENGINEERS and CONSTRUCTORS 


120 SYCAMORE STREET ¢ CINCINNATI 2, OHIO 
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Opportunities in Systems Development 


NO 
ACTION 


HIGH 
INFORMATION 
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“ 
LOW 
INFORMATION 






ACTION 


Placing the man in a man-machine system 


The operator shown above is on duty 
at the radar display console of an air 
defense system. 


How effective would this system be if 
the operator were unable to detect the 
direction of movement of a target be- 
cause of flickering noise pips? 


Interestingly enough, this was the case. 
The solution to the problem came from 
fundamental studies by IBM systems en- 
gineers and engineering psychologists. 


Data was collected on the performance 
of individuals at the display in relation 
to the rate at which the radar trails 
were presented. The display was rede- 
signed by systems engineers to present 
radar trails at a much higher rate—mak- 
ing the radar data clearly visible at all 
times by reducing its “on-off” character. 


Engineering and human factors 


At IBM, when an engineering team first 


meets to set up the requirements for a 
system, the possible extent and nature 
of human participation are carefully 
analyzed. Before a prototype is built 
and tested, design recommendations 
are made based on simulation research. 
Task and system function analysis are 
employed to develop and improve total 
system operability and reliability. 


New theories answer future questions 


The IBM systems specialist has ample 
opportunity to investigate general 
theories which might answer future 
questions concerning the characteristics 
of man communicating with machines. 


Studies are being conducted on deci- 
sion-making, memory and learning 
processes, and constrained handwriting 
as a data processing technique. 


Opportunities for achievement 


But perhaps human factors engineer- 


ing is not your primary interest. You 
might be more interested in what IBM 
people are doing in semiconductors, in- 
ertial guidance, or microwaves. Or the 
advances they are making in cryogen- 
ics and optics. In all these fields, you'll 
find IBM offers a world of opportunity 
for engineering achievement. 


Right now, there are several key open- 
ings in IBM’s expanding research and 
development staff. If you have a degree 
in engineering, mathematics, or one of 
the sciences — plus experience in your 
field—please write, describing your 
qualifications, to: 


Manager of Technical Employment 
IBM Corporation, Dept. 879S 


590 Madison Ave. 
IBM: 


New York 22, 
New York 
INTERNATIONAL BUSINESS MACHINES CORPORATION 














REVIEW 


3 
_ 
° 
Zz 
q 
1°) 
~ 
La! 
aa 
c 
= 





E 
: 
5 
ag 


FPF GS RE RIT TT FLEE BIR MEE ERED HE Pe 


PRETO TEETER ie IT RS Ter MEE oP ee 





mews iti sin 


SEASONMAKERS... 


These McQuay thin-line design Seasonmaker individual room air condi- 
tioning units are only 84 inches thin and 25 inches high or deep, and offer you more 
compact, modern styling, requiring a minimum of installation space. 

There are four models—each in five sizes, 220, 330, 440, 520 and 640 cfm. 
The four smaller sizes are equipped with 1050 rpm motors, while the largest has 1500 
rpm. Hand-of-coil connections are easily reversed in the field. Filters are change- 
able without removing decorative panels. 

All McQuay Seasonmakers are ultra-quiet in operation and furnish 
individual room comfort at any desired temperature level. They are quick and easy 
to install and service, and ideal for multi-room buildings such as hotels, motels, 
schools, hospitals, offices and residences. Call the McQuay representative in or near 
your city for complete information about these new thin-line design Seasonmakers, 
or write McQuay, Inc., 1625 Broadway Street N. E., Minneapolis 13, Minnesota. 


B. E. James '32, President 
John A. Moga, dr. '57 « William H. Butcher '59 
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INC. 


AIR CONDITIONING « HEATING ¢ REFRIGERATION 
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One of today’s major technological chal- 
lenges is the development of systems and 
equipment which can handle automatically 
and effectively the vast amounts of informa- 
tion accumulating daily in all spheres of 
human activity ranging from registering 
real estate titles and filing medical X-rays to 
processing aerial reconnaissance photo- 
graphs and, perhaps one day, the operation 
of a world security system. @«9 In this issue 
of TECHNOLOGY REVIEW, M.LT. 
presents a series of progress reports on the 
mechanical means of handling and trans- 
mitting data. @«9 Itek, with its concept of 
Information Technology, is pioneering in 
this field. Since its founding in 1957, the 
Company has dedicated the outstanding 
capabilities of its staff of scientists and 
engineers to the practical application of the 
most advanced concepts of communications 
theory. Today, by combining their talents 
in research and development with the 
Company’s systems development groups and 


precision manufacturing facilities, Itek is 
translating these concepts into useful infor- 
mation processing systems. @«9 To carry 
forward this effort, Itek is blending 30 or 
more scientific and technical disciplines. 


Among them are: Aerodynamics * Chemistry 
* Computer Technology * Documentation * 
Electronics * Flight Mechanics * Gas 
Dynamics * Human Factors * Infrared ¢ 





Linguistics * Mathematical Logic * Optical 
Engineering * Photochemistry * Photo- 
physics * Solid State Physics + Structures and 
Design * Theoretical Optics * Thermo- 
dynamics @«9 If any of the above represent 
your interests and you would be intrigued 
by applying them to the field of Information 
Technology, why not write to our Technical 
Placement Director, W. H. Newman, Jr., at 
Itek, Waltham 54, Massachusetts. 


Richard S. Leghorn (M.I.T. '39) President 


Ttek 
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Where the Engineer Designs His Own Career 


Here’s an industry that started big after the war . . . surged ahead in every direction . . . keeps 
on growing today when others are tapering off . . . and still has its biggest years ahead. The 
electric utilities business is basically an engineering business. Many of its top executives come 
from engineering ranks; from systems planning, design, operations, research, or sales; and 
with backgrounds ranging from electronics and nucleonics to older branches of scientific 
learning. If you want a career in an expanding industry that is based on engineering look to 
our electric public utilities. We know you'll like working with them. We have been doing it for 
many years in supplying this great industry with Kerite quality insulated wire and cable. 
See your placement officer, or write us at 30 Church Street, New York 7, N. Y. 


KERITE CABLE 
Co The KERITE That makes The Afference— 
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AN OUTSTANDING PUBLISHING ACHIEVEMENT 


of special 
interest to 
engineers 
scientists 
and 
research 
executives 


A quick, 

efficient guide 

to the world literature 
since 1940 


RETRIEVAL GUIDE TO 
THERMOPHYSICAL PROPERTIES 
RESEARCH LITERATURE 


Edited by Y. S. Touloukian 


Thermophysical Properties Research Center 
Purdue University 


Ten thousand scientific and technical research papers have been coded as to property, 
substance, subject, language, physical state, etc., and the information stored on mag- 
netic tapes of a computer at Purdue University. The thermophysical properties of 
14,500 substances are reported. This work represents the print out of a special com- 
puter program and will provide the engineer, scientist, or reference librarian with 
quick access to the world literature on the following seven thermophysical properties: 
thermal conductivity, thermal diffusivity, diffusion coefficient, specific heat, viscosity. 
emissivity and Prandtl number. 


Thermophysical 
Properties 
Research 
Center 


28 
Founder 
Sponsors 





VOLUME 1 


The Three Book Set 
(10,000 bibliographic 
references) 

OFF PRESS: August, 1960 
List Price $120.00 
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The Thermophysical Properties Research Center of Purdue University has been 
in operation since January, 1957. Its activities include the search of the world 
literature on thermophysical properties and the preparation of tables of “most 
probable values” for these properties. The work of this highly specialized Center 
has been made possible through the sponsorship of the following twenty-eight 
major organizations: 


AMERICAN IRON AND STEEL INSTITUTE THE INTERNATIONAL NICKEL COMPANY, 
AMERICAN MACHINE AND FOUNDRY Inc. 

COMPANY JOHN B. PIERCE FOUNDATION 
APPLIED PHYSICS LABORATORY LEEDS AND NORTHRUP COMPANY 
AVCO CORPORATION LOCKHEED AIRCRAFT CORPORATION 
BABCOCK AND WILCOX COMPANY THE MARTIN COMPANY 
BELL TELEPHONE LABORATORIES, Inc. McDONNELL AIRCRAFT CORPORATION 
CALIFORNIA RESEARCH CORPORATION NATIONAL BUREAU OF STANDARDS, 
CONVAIR Cryogenic Engineering Laboratory 
DOUGLAS AIRCRAFT COMPANY, Inc. NORTH AMERICAN AVIATION, Inc. 
ESSO RESEARCH AND ENGINEERING OFFICE OF NAVAL RESEARCH, Power 

COMPANY Branch 
FAIRBANKS, MORSE AND COMPANY THE RAND CORPORATION 


GENERAL ELECTRIC COMPANY 
GENERAL MOTORS CORPORATION, Allison 
Division 


SPACE TECHNOLOGY LABORATORIES, Inc. 
STANDARD OIL COMPANY (indiana) 


GENERAL MOTORS CORPORATION, Harrison U. S. NAVAL ORDNANCE TEST STATION 
Division WESTINGHOUSE ELECTRIC CORPORATION 


MAIL THIS COUPON TODAY 
( Please enter my order and rush to me upon publication, RETRIEVAL GUIDE 
TO THERMOPHYSICAL PROPERTIES RESEARCH LITERATURE. 
( Please send me further information. 
College/institution ...............-. Se A OE Da a Ee eee ee WR 
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McGRAW-HILL BOOK COMPANY, INC. 
TR 330 West 42nd Street, New York 36, N. Y. 
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A $5,000,000 Grant 


For Basic Research 


THE ALFRED P. SLOAN FOUNDATION an- 
nounced in May a grant of five million dollars to 
M.I.T. for basic research in the physical sciences. A 
statement issued by Alfred P. Sloan, Jr., 95, President 
of the foundation and Honorary Chairman of the In- 
stitute’s Second Century Fund, explained the purpose 
of the grant, and the foundation’s hopes, in these 
words: 

“The Alfred P. Sloan Foundation has long had a 
major interest in encouraging a higher level of basic 
research in the physical sciences in the United States. 
This grant to the Massachusetts Institute of Technol- 
ogy is a further expression of this purpose. The foun- 
dation is aware that a strong basic research program, 
as an essential part of the education of scientists and 
engineers, is one of the major objectives of the Massa- 
chusetts Institute of Technology as it moves forward 
on a widened front to meet the nation’s critical needs 
for greater creativity and strength in its science and 
engineering. 

“The significance of basic research in all areas of 
science is so generally recognized as the foundation of 
all technical progress that it needs no further elabora- 
tion. I believe it to be equally true that there is a 
recognition of the fact that as a nation we are not as 
aggressively prosecuting the concept of basic research 
as we should in our own self-interest and for our own 
protection. Perhaps this is understandable, for basic 
research might be defined as a quest for knowledge for 
knowledge’s sake. In other words, it is an abstract 
rather than a specific effort. 

“I am quite convinced that we must rely largely 
upon our great universities, technological institutions 
and other institutions of higher learning to assume to 
a major degree this very fundamental responsibility. 

“They have the time and the talent, and operate in 
a climate conducive to such an abstract search for 
knowledge. Hence, the foundation grant to the Massa- 
chusetts Institute of Technology is a logical demon- 
stration of that belief. 

“Reasoning along the above lines, the foundation 
in 1955 established a program for the support of basic 
research in the physical sciences which offers certain 
unique features. The program makes grants to indi- 
vidual scientists associated with our educational and 
technological institutions of higher learning, in sup- 
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port of individual talent rather than of specific sub- 
jects of investigation — people as distinguished from 
projects. Talent, properly appraised, is free to select 
its own research from the standpoint of its individual 
judgment of need and opportunity to stimulate scien- 
tific advancement. Such talent is free to alter its course 
as circumstances indicate. I believe that the concept of 
supporting basic research within the framework of 
individual free enterprise under the auspices of our 
great educational institutions has not only justified 
itself but will continue to do so as the most produc- 
tive attack on the problem. We must expand aggres- 
sively our efforts to effect a better balance with the 
need. 

“In the case of the grant of five million dollars to 
M.I.T., the foundation leaves to the discretion of the 
Institute the manner in which the fund will be ex- 
pended. If the Institute elects to do so, it may expend 
the principal of the fund. As a matter of fact, the 
foundation so recommends because it believes it is 
important to proceed as rapidly as possible to 
strengthen and expand basic research in American 
universities. The foundation also includes research 
within the M.I.T. School of Engineering when it is 
clearly basic research, and likewise is mindful of the 
growing applications of the physical sciences to biol- 
ogy and expects that the use of the fund will include 
research in these combined fields. 

“It is my hope that this grant to M.I.T. will stim- 
ulate other private sources of funds to make available 
to American universities unrestricted basic research 
funds.” 

For many years the Sloan Foundation and Mr. 
Sloan have been contributing generously to the sup- 
port of research and education at M.I.T., particularly 
in the School of Industrial Management. 

Mr. Sloan, who completed the four-year course at 
the Institute in three years, and was the youngest 
member of his class, pioneered in the American auto 
industry and became president and chairman of the 
General Motors Corporation, of which he is now 
honorary chairman. 

“We are most grateful to the foundation for this 
magnificent grant,” President Julius A. Stratton, '23, 
commented* when this latest grant was announced. 

“Since the grant is not restricted, it imparts a flex- 
ibility to the Institute’s program which cannot be 
supplied by any other means. Such support permits 
the scholar to search out his own way in fields of in- 
vestigation where no one has been before, where no 
specific end is in sight.” 
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McDermott Scholarships 
In the Earth Sciences 


A SECOND large gift to M.I.T. announced in May 
was one exceeding $1,250,000 (the market value of 
6,000 shares of stock in Texas Instruments Incorpo- 
rated) from Mr. and Mrs. Eugene McDermott, of 
Dallas, Texas. This was the largest gift for scholar- 
ships ever received by the Institute, and the scholar- 
ships will be awarded to students from Texas or other 
states of the Southwest, with preference given to those 
who wish to study the earth sciences — geology, geo- 
physics, meteorology, and oceanography —or allied 
fields. 

Mr. McDermott was graduated from Stevens Insti- 
tute of Technology and was a co-founder with Cecil 
H. Green, '23, of Texas Instruments, a leading inter- 
national electronics company engaged in diversified 
activities, including the design and manufacture of 
electromechanical systems, transistors and other semi- 
conductor devices, clad metal products, thermostatic 
and electric controls, and nuclear fuel components. 
He is now chairman of the executive committee of 
Texas Instruments. 

Before this company was formed, he worked for the 
Goodyear Rubber Company and Western Electric 
Company and received his master of arts degree in 
physics at Columbia University. In 1925, he partici- 
pated in the founding of the Geophysical Research 
Corporation, and five years later he was a co-founder 
of Geophysical Service Inc., the company from which 
Texas Instruments evolved. He participated during 
those years in the development of geophysical explo- 
ration techniques that are still predominant and con- 
sidered the most reliable means of locating petroleum 
deposits. He has long been a member of the key 
management of GSI and TI, having served as presi- 
dent for a decade and chairman of the board for a 
decade. 

Mr. and Mrs. McDermott also have shown their 
interest in education in many ways during their more 
than 30 years’ residence in Texas. He was president 
of St. Mark’s School for Boys in Dallas from 1945 to 
1955, and continues as a member of its board of 
trustees. He is a trustee, too, of the Graduate Research 
Center of Dallas, of which he was a co-founder; a 
member of the executive committee of the board of 
trustees of the Texas Research Foundation; a mem- 
ber of the board of trustees of the Hockaday School 
and the Southwestern Medical Foundation; and a 
member of the Visiting Committee of the Physics De- 
partment at M.I.T. Mr. McDermott also is a past 
president of the Society for Exploration Geophysicists, 
a member of a number of leading scientific societies, 
and a member of such cultural institutions as the Dal- 
las Art Museum and the Dallas Theater Center. 

Expressing M.1.T.’s gratefulness for “this most gen- 
erous and timely gift,” President Julius A. Stratton, 
'23, of the Institute, commented: 

“It comes at a time when the Institute is placing 
increased emphasis on the earth sciences, a field of 
urgent importance to the world’s future. And al- 
though M.I.T. is a national and, indeed, an interna- 
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Eugene McDermott (right) discussed plans for scholarships 
for students from southwestern states with Dr. Stratton. 


tional institution, we wish to encourage more quali- 
fied students to apply from the Southwest, an impor- 
tant and growing part of the country. 

“The gift recognizes M.I.T.’s prime concern for the 
education of undergraduates. In these times of steadily 
rising costs, our aim is that no qualified student be 
denied the opportunity of an M.1I.T. education be- 
cause of limited financial circumstances. Increased stu- 
dent aid is one of the major objectives of M.I.T. as it 
moves forward on a wider front to meet the nation’s 
critical needs in science and engineering. The McDer- 
mott Scholarships, made possible by this permanent 
fund, will help us realize this objective.” 

The Eugene and Margaret McDermott Scholarships 
are to be made to men and women “‘of high character, 
sound personality, leadership potential, and academic 
promise.”” Stipends will range from $200 for students 
with high qualifications but no financial need to $2,500 
for those with limited means. Starting immediately, 
about two dozen scholarships will be awarded ‘to stu- 
dents from the Southwest who are now at M.I.T. In 
future years it is expected that a dozen or more 
scholarships will be given to incoming freshmen each 
fall, so that there always will be about 50 McDermott 
scholars at the Institute. 

“We are motivated in making this gift,” Mr. and 
Mrs. McDermott said, “by a desire to give young men 
and women of Texas and the Southwest opportunities 
to receive an education of the highest standards, to- 
gether with a broadening of experience and perspec- 
tive, such as attendance at M.I.T. affords. Upon re- 
turning after graduation to the Southwest, either as 
educators or participants in industry, they thus will 
contribute to the enrichment of this region’s economic 
and cultural life.” 

It is especially appropriate, Dr. Stratton pointed 
out, that preference be given to earth science students, 
since a new earth science building is to be built with 
funds given to the Institute by Mr. McDermott’s long- 
time associate, Cecil H. Green, ’23, and Mrs. Green. 
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Centennial Ceremonies 
Come Next Spring 


GENERAL CELEBRATION of the Massachusetts In- 
stitute of Technology’s centennial will begin next fall 
and continue throughout 1961. The Institute’s charter 
was granted on April 10, 1861, and the period from 
\pril 2 to April 10, 1961, will be known as Centennial 
Week. 

A hundred distinguished visitors from around the 
world will participate in a closed conference on scien- 
\ific and technological education April 2 to 6, and a 
three-day series of public meetings devoted to discus- 
sion of world problems, both practical and philosophi- 
cal, will begin on April 7. 

Centennial week will culminate in a “birthday 
party” on the evening of April 8 in the Boston-Cam- 
bridge area, and a formal centennial convocation and 
academic procession will take place on Sunday, April 9. 
It will be followed by a centennial concert in Kresge 
Auditorium. 

Dean John E. Burchard, '23, of the School of Hu- 
manities and Social Science, is chairman of the Com- 
mittee on the Centennial Celebration, and its members 
are Francis Bitter, Walter H. Gale, ’29, Peter R. Gray, 
‘61, Charles P. Kindleberger, Roy Lamson, Elting E. 
Morison, Philip M. Morse, Walter A. Rosenblith, 
Ascher H. Shapiro, ’38, and Arthur L. Singer, Jr. The 
Centennial Week conference is being planned by a 
committee consisting of Professors Rosenblith, Shapiro, 
and Max F. Millikan, and Dean Howard W. Johnson, 
with Professor Walter G. Whitman, ’17, as chairman. 

In conjunction with Centennial Week, the Institute 
will issue a Centennial Album of important music that 
has been played or recorded at M.1.T., a Centennial 
Essay on education, and a traveling exhibit of photo- 
graphs illustrating the influence of engineering on 
architecture during the last century. 

National attention also will be drawn to the Insti- 


tute by a series of six one-hour television programs 
scheduled to be presented this fall and in 1961. 

An official Faculty party is being planned, to be held 
in May, 1961, and student organizations are planning 
additional activities on the campus during the year. 


Reports to the Council 


THE INSTITUTE’S PLANS for its second century, 
and achievements thus far with the nuclear reactor, 
were described at the 346th meeting of the M.LT. 
Alumni Council on May 23 in the Faculty Club. Presi- 
dent Edward J. Hanley, '24, presided, and the speakers 
were the Institute’s President, Julius A. Stratton, '23; 
the chairman of the Second Century Fund, John J. 
Wilson, ’29; and the director of the reactor, Professor 
Theos J. Thompson. 

Dr. Stratton said developments now planned are 
comparable in importance to the Institute’s move from 
Boston to Cambridge in 1916, and reviewed in detail 
the needs which will be met by the Second Century 
Fund. Mr. Wilson described the organization being set 
up to solicit funds next fall and during the centennial 
year. The Alumni Fund will be continued as a direct 
mail campaign, he announced, and in the case of re- 
union classes all gifts to the Second Century Fund will 
be credited to the donors’ classes. 

Reporting on the first two years of operation of the 
nuclear reactor in Cambridge, Dr. Thompson empha- 
sized the sensitivity of the radiation monitoring system, 
the care taken in handling the heavy water, and the 
variety of fundamental studies now being pursued with 
the reactor’s help. These include studies of transistor 
materials, meteorites, and fuel elements for other re- 
actors. 

The Secretary, Donald P. Severance, '38, reported 
that the Executive Committee had approved a budget 
of $115,108 for the Alumni Association’s next fiscal 
year; and H. E. Lobdell, '17, Executive Vice-president, 
reported regarding the Association’s membership and 
current activities. 





NATIONAL CHAIRMANSHIPS of the $66,000,000 Second 
Century Fund for M.1.T. have been accepted by (from left 
to right) Mervin J. Kelly, former President of Bell Tele- 
phone Laboratories; Walter J. Beadle, 17, a director and 
former Vice-president of E. I. du Pont de Nemours and 
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Company, and Philip H. Peters, ’37, Vice-president of John 
Hancock Mutual Life Insurance Company. Dr. Kelly will 
head the corporation leadership gifts committee; Mr. 
Beadle, the individual leadership gifts committee, and Mr. 
Peters the area organization. 


27 





Aldous Huxley Named 


Visiting Professor 


THE AUTHOR of Brave New World and many other 
novels, essays, and other works, Aldous Huxley will be 
a Visiting Professor of 
Humanities at M.ILT. 
next fall and participate 
in exercises marking the 
centennial of the Insti- 
tute next spring. 

Mr. Huxley, who is 
now 66 and resides in 
California, is a grandson 
of the great biologist 
Thomas H. Huxley, a 
grandnephew of Mat- 
thew Arnold, and a 
brother of Julian Hux- 
ley. Educated at Eton and Oxford, he has traveled 
extensively and been a major figure for many years 
in English literature. 

At M.I.T., he will conduct the Humanities Senior 
Seminar and give a series of lectures on the nature 
of man, in which he will discuss art and religion “and 
finally the prospect of actualizing the latent poten- 
tialities which in most people remain unanswered,” 
Mr. Huxley has written. 

“Mr. Huxley’s incisive pen, supported by a wide 
knowledge of science and philosophy, has made him a 
forceful critic of present-day social mores,” Dean John 
E. Burchard, '23, pointed out when Mr. Huxley’s plans 
were announced. “In coming to M.I.T., he will give 
the Cambridge community a rare occasion to discuss 
the directions of 20th Century society and to assess the 
social implications of science and technology.” 


A New Neighbor 


THE OPERATIONS EVALUATION Group, man- 
aged under contract by M.I.T. since 1945, has created 
a new Applied Science Division which will be located 
in Cambridge near the Institute. The group’s head- 
quarters are in Washington, and it performs opera- 
tions research for the Department of the Navy, the 
Chief of Naval Operations, and the forces afloat. 

Being in Cambridge will permit the Applied Sci- 
ence Division to maintain close and continuous liaison 
with the M.I.T. Faculty and research laboratories. A 
faculty committee, headed by Professor Philip M. 
Morse, will guide and integrate the division with 
other Institute activities. 

Hugh J. Miser, who until recently headed the Oper- 
ational Sciences Laboratory of the Research Triangle 
Institute in Durham, N.C., will head the new Applied 
Science Division. He was a founding member of the 
Operations Research Society of America and has been 
its secretary since 1958. 

One of the first tasks of the new division is to be a 
study of naval communications and command and 
control procedures. This will be undertaken this sum- 
mer at Endicott House in Dedham by about 30 dis- 
tinguished scientists from university faculties, research 
laboratories, and industry. 
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Our Changing Cities 


THE MANY ASPECTS —economic, political, and 
social — of urban renewal efforts were discussed for 
two days this spring at a seminar arranged by the 
Joint Center for Urban Studies of M.I.T. and Har- 
vard, for the New England Society of Newspaper 
Editors. 

Cities of the future, it was suggested, may be quite 
different from those we have known. As the nation 
relies more largely on imports, for example, new 
kinds of ports may appear; as travel becomes easier 
between cities, fewer branch offices may be needed; 
and as industry shifts, some of our cities may be 
liquidated gradually rather than enlarged. 

Urban renewal proposals should be judged, said 
Professor John T. Howard, '35, Head of the M.1.T. 
Department of City and Regional Planning, by the 
objectives of a comprehensive plan. Such a plan 
should be based on an understanding of how things 
are, the trends, and the range of choices open to the 
people of a city or region. Comprehensive planning 
should not only provide a picture of future develop- 
ment of the area, but deal with the programming of 
changes and the instruments of change. Urban renewal 
is but one of these instruments. 

Repeatedly, the consequences of displacing people, 
and human responses to renewal efforts, were stressed. 
Slum clearance was portrayed as a primitive approach 
to the improvement of urban housing. A visiting 
M.1.T. professor, Charles Abrams, who formerly was 
chairman of the New York State Commission Against 
Discrimination, spoke of the displacement of minor- 
ity groups by slum clearance as a form of discrimina- 
tion. “A slum is a condition,” he emphasized, “and 
you should clear a slum by clearing the condition, not 
the buildings.” Increasing the supply of housing for 
people who are doubled up should be given priority, 
he contended, over slum clearance. 

Mayor Richard C. Lee of New Haven, Commis- 
sioner David M. Walker of the Urban Renewal 
Administration in Washington, Development Adminis- 
trator Edward M. Logue of New Haven, M.LT. 
Planning Officer Malcolm D. Rivkin, '56, and other 
authorities on government, financing, and housing 
problems joined the staff of the Joint Center for Ur- 
ban Studies in outlining the problems for two dozen 
newspapermen, who attended the seminar as guests of 
the Nieman Foundation. Francis E. Wylie, M.1.T. Di- 
rector of Public Relations, helped arrange it. 


Computers and Ourselves 


PUTTING computers to use in studying the brain 
and other aspects of the nervous system was the subject 
of a conference sponsored by the National Science 
Foundation at M.1.T. this spring. 

“Within the last few years,” Professor Walter A. 
Rosenblith, chairman of the organizing committee, 
explained, “electronic computers have started to have 
an impact upon experimental studies of the nervous 
system. However, few neurophysiologists or behavioral 
scientists have made computers part of their laboratory 
equipment. We have now entered a period in which 
an increasing number of research workers feel that 
they could make excellent use of a computer facility.” 
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The Institute Graduates L148 


HE Massachusetts Institute of 

Technology gave 1,232 degrees 
to 1,148 students at this year’s 
graduation exercises in the Rock- 
well Cage on June 10, a beautiful 
day in Cambridge. 

Both Edwin H. Land, President 
of the Polaroid Corporation, who 
gave the commencement address (it 
is reported on the next page), and 
James R. Killian, Jr., ‘26, Chair- 
man of the M.I.T. Corporation, 
who gave the charge to the gradu- 
ates, mentioned the U-2 lost in 
Russia and stressed the challenges 
facing the Class of 1960. 

Dr. Killian recalled Walter Bage- 
hot’s persuasive argument for “gov- 
ernment by discussion” provided 
that the discussion is conducted 
with “animated moderation.” Mr. 
Khrushchev, he commented, clear- 
ly has not read Bagehot, and “one 
cannot visit some of the newly in- 
dependent democracies of the 
world without being struck by how 
much they have embraced govern- 
ment by discussion and how little 
they have yet achieved the habit of 
animated moderation.” 

(Continued on page 66) 


Speakers discuss the nation’s setbacks with ‘animated 
moderation’ at M.I.T.’s annual commencement ceremony 





Addressing the Class of 1960 as spokesman for the Class of 1910, Dudley Clapp 
chose metre “to control the volume neater” and delighted the Institute’s newest 
Alumni with such lines as: 


To suggest you could teach a machine to think 
Would have driven OUR physics professors to drink . . . 


Just allow me to warn you: Your studies aren’t through 
What you've learned is not all, and won't always be true. 





Officers of the Class of 1960 who led the graduates in the tary; Richard E. Kaplan, President; Ernest G. Hurst, Jr., 
procession were (left to right): John B. Stevenson, Secre- Vice-president; and Richard L. McDowell, Treasurer. 
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On Entering the Majestic Stage 


Of the American Revolution 


An appeal for the engineering profession to design a 
new kind of industry for people who vary in abilities 


The Commencement Address 


BY EDWIN H. LAND 


President, Polaroid Corporation 


few NEXT FIVE YEARS could be crucial in deciding 
the fate of the United States and of all Western 
culture, and the group in this graduating class today 
constitutes a significant portion of the men and women 
who will determine which way the crisis will go. 

It is all very well to speak of the noble purpose 
expressed when this country was founded, the purpose 
of creating free men. It is all very well to speak of the 
noble purpose of this institution, the creation of men 
who excel. And on the other hand, it is prudent to 
note that the great mass of men are not quite sure 
of what to do with their freedom, and that the small 
mass of scholars are not quite sure of where to apply 
their excellence. One can also observe that whereas 
our potential enemies are united within themselves 
by two simple missions, the mission to survive and 
the mission to expand, we have long since satisfied 
our needs for material survival and we have no further 
appetite for geographical expansion. 

It seems unlikely that a race which over millions of 
years has solved the most terrifying problems would 
be incompetent to solve the problem of mass boredom 
and mental stultification. My own faith is that left 
to its own devices America would finally slough off 
any bad consequences of its embarrassment of riches. 
But America is obviously not going to be left to its 
own devices. It is going to be insulted, harassed, and 
beleaguered. It is going to be trapped in its boredom, 
and it is going to be trapped in its waste of human 
talent. It cannot escape from the trap by the atavistic 
outlet of war on account of the hydrogen bomb, and 
it cannot escape from the trap through Machiavellian 
intrigue or the more modern, direct political nastiness. 
These latter outlets are blocked for the United States 
because it has become all in all a mature, decent, 
truth-telling culture. 

However the President of the United States and the 
Secretary of State may try to rationalize the recent 
telling of the truth, the fascinating fact is that what- 
ever the consequences, they had to tell the truth. 
They had to tell the truth because the heavy hand of 
honesty — reaching out through thousands of years of 
that spiritual, intellectual growth which is science 
at its best — fell upon their shoulders, made them its 
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servants, made them suddenly know that the fate of 
the world for all time depended on speaking truth 
at that moment. 

They recognized intuitively that this was the instant 
in which the myth of the state could be shattered; 
that what is in good conscience for an individual is 
in good conscience for a nation; that there is no place 
in the Western mind for the dogma that a nation, be- 
cause it serves many individuals, may and should 
engage in deceptions that would be repugnant to these 
individuals separately. 

This was the moment in which America said: Hence- 
forth for a nation to be as great as its individuals 
it must be as honest as they are. It was not a question 
of the ineptitude that might be revealed by the truth, 
or the possible damage that the whole program of 
negotiation for peace may have suffered. It was not 
a question of whether a possible pro-Western group 
in Russia might be destroyed by the truth; and it 
was not a question of whether with foresight that 
particular crisis could have been avoided. The issue 
was this: Does an American, when he represents all 
Americans, have to tell the truth at any cost? The 
answer is yes, and the consequence of the answer is 
that our techniques for influencing the rest of the 
world cannot be rich and flexible like the techniques 
of our competitors. 

We can be dramatic, even theatrical; we can be 
persuasive; but the message we are telling must be true. 


* * * 


Pw WE WIN the world with the present truth about 
ourselves? I think the answer is no, in spite of the 
brilliant success of the American revolution up to 
this point. 

Having recognized that we have no choice but to 
tell the truth about ourselves, because telling the truth 
is a spiritual necessity to us, let us examine the present 
structure of that truth. 

Let me hasten to say that the astonishing, unpre- 
dictable, and curious system we have worked out for 
limiting the power of all men, for, keeping the great 
mass of people comfortable and comforted, for stimu- 
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lating a handful of brilliant men to strenuous activity 
of breath-taking excellence — this system which we have 
shaped in so few decades — is probably the best known 
to mankind so far. It is a fascinating bit of historical 
irony that it probably cannot survive unless it is re- 
built immediately to eliminate defects which we would 
undoubtedly outgrow, but which we cannot toler- 
ate at this time if we are to become the showpiece 
for the virtues of individualism. 

What will not bear inspection is the waste of ability 
and talent, and waste until now has been a necessary 
consequence of our particular technique for generat- 
ing an intellectual elite. We believe in schools for 
everybody. We believe, although we have far from 
succeeded in providing it, in good teaching for every- 
body. We believe in high school, and we soon will 
believe in college, for everybody; and here we close 
our eyes to our dominant credo, which is the major 
source of our power and effectiveness, and which is 
also the source of most of our defects. This credo is 
that the state, whether in national or local form, 
should provide educational opportunity for everybody, 
and that within the framework of that opportunity 
the good man will go ahead and the inferior man will 
fall behind. We are absolutely convinced of the opera- 
tional validity of this kind of dichotomy, and so we 
select and praise and select and praise, and cause the 
selected to compete with each other and the winners 
to compete with the winners, and we select and we 
praise. Thus we generate our elite, whether they be 
scientists or humanists (to my mind a trivial differ- 
ence compared to the great difference between both 
of them and the unselected). We teach them that if 
they win out in their extended competition with the 
rest of the elite they are sure to make that unique 
contribution to human insight which will justify the 
decades of support provided by the society around 
them. The system works. Here and there, and often 
enough, there emerges from the apex of the struggling 
pyramid a man with such tremendous insight, such 
mastery of his field, such competence for innovation 
that his work sets the whole country, and indeed the 


juLy, 1960 


Seated behind Dr. Land, facing the Class of 1960, were members of the Institute Faculty, Corporation, and Class of 1910. 


world, well ahead of where it would have been with- 
out that man in that field. 

We believe in excellence and we have learned to 
produce it; through its development, suddenly we find 
ourselves in many fields ahead of the rest of the world 
and in nearly every field of science far ahead of the 
Russians. 

The price we have paid up until now for excellence 
is devastating damage all up and down the line, at the 
one extreme to the delinquents of Blackboard Jungle, 
at the other extreme to a very considerable percentage 
of the graduating classes of our great universities. Our 
society abandons the incompetent and frustrates the 
talented. Consequently we confine millions to a 
life of dull mediocrity while we set handfuls of the 
utterly brilliant free to contribute. The genuine free- 
dom of this handful has resulted in invaluable con- 
tributions which have kept us ahead up until now. 

We have chosen excellence in terms of accomplish- 
ments in the domain of the unknown in preference to 
perfection in the domain of the known. But perfection 
in the domain of the known could involve all of our 
millions of merely talented people and all of our tens 
of millions of merely competent people. Our kind of 
free society cultivates the excellence that leads to 
fundamental discoveries, but prohibits the discipline 
that leads to mass involvement in mere perfection. 
Thus it is excellence that makes possible a funda- 
mental weapon like the atom bomb; it is perfection 
that makes possible the Russian rockets — the involv- 
ing of masses of people in the perfection of the known. 
What a strange sight it is to see emerging a world 
struggle between excellence and perfection! 

The question we should face today is this: How can 
we continue to develop an intellectual elite from 
which brilliant men will emerge without sacrificing 
the rest of the country to a life of routine and medioc- 
rity? In the solution of this problem I see little pros- 
pect of persuading our intellectual elite — deeply 
involved in their own pursuits, long since conditioned 
to the belief that their own good work is adequate 
social contribution —I see no prospect of involving 
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these men in extended undertakings lying outside 
their special fields. Furthermore, it is not clear that it 
would be desirable to do so. 

Yet if we could find a way to use all of our merely 
talented people, in the course of that use a consider- 
able number of them might develop into men as bril- 
liant as our present handful. We cannot know how 
many, through shyness, lack of good fortune, or genu- 
ine lack of opportunity for using their known talent, 
are never allowed by circumstance to discover the full 
stretch of their ability. Indeed, we might well hope 
that the mere enthusiastic use of known good ability 
would convert the good man into the truly superior. 

I started today by saying that the direction this 
crisis will take will be determined by those of you 
who are sitting here, and will be determined during 
the next five years. I say this because I believe that 
the government as a whole, the one political party or 
the other, the universities as such — all of these insti- 
tutions and parties, however well they understand the 
problems we have here been discussing — lack in our 
society, as it stands today, any mechanism for altering 
the society to correct the defects we have been noting. 
Correction does not depend upon insight or good will 
or determination. Correction, in my opinion, is an 
engineering task to be undertaken as a new aspect of 
the engineering life. 

Let me give one example: For some time it has 
seemed to me that the second great product of indus- 
try should be the deeply rewarding working life for 
every man. It has seemed to me that the next stage in 
raising our standard of living involves not the increase 
of material holdings, or the amount of food and 
clothing, but the conversion of the everyday working 
life into one which develops all of the talents of the 
worker, making him into artist, artisan, student, 
and producer. It has seemed to me the time has come 
in industry for a planned relationship between ma- 
chines and people in which the machines would work 
for people, instead of having people work for machines 
in the unplanned and accidental relationship that 
exists today. 

Now, designing this kind of factory, if it is going to 
produce quantity and quality at low cost, and at the 
same time produce a joyous and rich life for the occu- 
pants of the factory, demands a new kind of engineer 
and a new kind of engineering training which encom- 
passes all of the substantive components of an edu- 
cation as given today, but which goes far beyond in 
its demands for insight into human motivation and 
human reward. Indeed, one can imagine the engineer 
planning the whole social, educational, and financial 
structure of a corporation as if he were an architect 
for corporate life. 

This kind of engineer would have to immerse him- 
self in the arts and sciences, would have to live a life 
of intimate association with all kinds of people in all 
parts of the world, as preparation for this kind of 
social architecture, just as it is taken for granted that 
the architect who designs a building will analogously 
have known all buildings. Thus one new profession 
emerges. 

The way to avoid having one great planned society, 
one national planned society, which I think we 
Americans recognize intuitively as dangerous and for- 
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eign to our nature, is to have thousands of small 
planned societies, each being a cultural variant from 
the others, each being its own kind of experiment in 
such questions as: What is worth making? How should 
it be made? How should people gather together to 
make it? How do we relate people to each other in 
each of these separate little gatherings? Thus when we 
say that the engineer is to be the total architect for 
each of these separate industrial societies we do not 
mean that the engineer will design them uniformly, 
for while there will be some great unifying noble prin- 
ciples that will characterize them all, we will expect 
each to be quite an individualized experiment in the 
best way of carrying out the separate industrial pur- 
poses: 

We might tabulate the unifying noble purposes: 

1. Sense deep human needs. 

2. Review engineering knowledge available to sat- 

isfy the needs. 

3. Review known science that can be applied. 

4. See what scientific gaps need filling. 

And along somewhat different lines, how are people 
to be involved in the exploration for the product, and 
the design and manufacturing of the product? How 
does the engineer plan a dynamic interrelationship of 
people with each other — people with missions, people 
with machines — so that people are always learning, 
always growing, steady with a sense of progress, warmly 
enthusiastic at participating in a future which unfolds 
day to day with rich intellectual and aesthetic rewards? 

My conviction is that it is the part of the engineer- 
ing profession to design this kind of industry from the 
ground up; that the present sporadic and rare appear- 
ance of such institutions, whose growth is now left to 
chance, can be replaced by the sure and reliable estab- 
lishing of such apparently Utopian organizations, once 
the professional engineer regards this kind of social 
architecture as just as natural as do our present great 
achitects when they erect a building. 

I do not propose to elaborate on other examples of 
new engineering professions. My own personal convic- 
tion is that the best other example is in the field of 
education from the kindergarten through adult life. 
It is only when another new engineering profession, 
the profession of designing techniques of teaching, 
comes into its own, that an audience such as this will 
dare face the reality of the statistical failure of our 
educational system as it stands today. We know that 
the motivational system we have works for a small 
percentage of our population. We do not understand 
the motivational system, and we dare not tamper with 
it, and indeed we must not tamper with it, until we 
are ready to approach the total problem with pro- 
fessional competence, determination, and sweep. 


* * * 


HERE ARE countless other areas where we want to 

preserve the traditionally good, but want also to 
go on to something new. If we are to bring brilliant 
men into each of these new areas, we must create a 
host of new engineering professions directed to these 
areas, professions within which brilliant men can work 
out their private careers; for the secret of new force 
in American life lies not in the cross fire of political 
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criticism, not in the expansion of governmental power, 
not in the persuasion of effective individuals to be 
men of good will donating their services outside of 
their private careers—it lies rather in the creation 
of careers within each of these significant new areas. 
And these careers can exist only in the context of ap- 
propriate professions directed to each of these do- 
mains. 

I do not want to frighten you with the t sught of 
myriad new, entrenched professions. Each should last 
only for a decade or two until it has served its pur- 
pose. I am sure many of the graduating class are im- 
patient at this moment with the idea of creating yet 
another institutional activity. I assure you that I, as 
much as any one of you, regard “man as the end, not 
the means,” and that more than any of you I think 
of institutions and professions as designed to be the 
servants of each of us and the masters of none of us. 
But this I tell you from a lifetime of experience: No 
brilliant man is free in our society to serve our society 
for long except in the framework of his own highly 
personalized creative career. Therefore, if we wish to 
grow in international stature by developing new areas 
of social effectiveness we must provide for the scien- 
tist-engineer, who is to be the new architect of our 
culture, new professional contexts for his personal 
growth. If we do, I am confident that we will move 
rapidly into the next great stage of the American revo- 
lution — the stage in which millions will be alert intel- 
lectually, incessantly creative, highly individualized, 
happily co-operative. 
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Dr. Stratton presented degrees as deans called the gradu- 
ates’ names; an open air reception followed the exercises. 








The Almost Chosen People 


The M.I.T. Baccalaureate Address 


BY HUSTON SMITH 
Professor of Philosophy 


L ASKING myself where we stand 
in this American moment I have 
found my mind repeatedly return- 
ing in recent months to a phrase, 
or rather an image, suggested by 
Abraham Lincoln in a New Jersey 
speech while on his way to his 
Inauguration. Referring to Parson 
Weems’s Life of Washington which 
he had read in his boyhood, and 
particularly to its moving accounts 
of the Revolutionary struggle for 
“something that held out a great 
promise to all the people of the 
world for all time to come,” Lin- 
coln went on to accept his ap- 
proaching task with these words: 

“I shall be most happy indeed if 
I shall be an humble instrument in 
the hands of the Almighty, and of 
this, his almost chosen people, for 
perpetuating the object of that 
great struggle.” 

“The almost chosen people.” Is 
not the image singularly apt? For 
surely in some manner of speaking 
we have been chosen. We were 
“chosen” geographically: handed a 
richly endowed and virgin conti- 
nent sheltered by two wide oceans 
behind which we might build as 
our hearts Cesired with a minimum 
of outside interference. We were 
“chosen” historically: born coeval 
with a science which was. tailor- 
made to turn wilderness into won- 
derland, and with a_ political 
self-consciousness which had learned 
the ways of tyranny and was de- 
termined not to let them be re- 
peated here. We were even “chosen” 
religiously. Having experienced the 
oppression that could come from 
formal alliance between God and 
Caesar, our Founding Fathers 
wisely built into the Constitution 
the saving principle of separation 
between church and state, 

But now comes the point. The 
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A philosopher traces the spiritual crisis of the Wesi 
to an imbalance between prophetic and ontological faith 


image of a chosen people comes 
from the Bible, and textual studies 
have repeatedly shown that election 
always appears in the Bible as a 
polar concept: invariably it is corre- 
lated with responsibility. And this 
is where the “almost” comes in. 
Confronted as a people with vir- 
tually providential opportunities, 
how have we responded? 

Not altogether badly. Materially 
we have built a civilization which 
is not only the wonder of the world 
but stands poised to explode into a 
truly fantastic abundance. The 
authoritative Committee for Eco- 
nomic Development has predicted 
that, if war can be avoided, within 
15 years the average standard of 
living of all American families 
should be higher than the upper 
middle class average today, from 
which the Twentieth Century Fund 
has gone on to estimate that within 
a century an ordinary factory 
worker should be enjoying the 
equivalent of a $20,000-a-year in- 
come, after taxes, while working 
four days a week. Politically, too, 
the picture is impressive: we have 
created a context of freedom which, 
while not perfect, is nevertheless 
remarkable. A Martin Luther King 
can be arrested on a technicality 
and a Willard Uphaus is in jail 
today for reasons of conscience, but 
without excusing these travesties 
we must remember that these are 
individuals, not multitudes, and 
that their treatment arouses storms 
of indignation. Even culturally the 
picture is not altogether discourag- 
ing. In the years between 1870 and 
1950 our population increased four- 
fold; our high school enrollment 
increased eightyfold. 

Looking back at the past, I am 
not depressed. While I see no rea- 
son to assume that we have done 


better with our opportunities than 
have other peoples with theirs, 
neither have we done worse. 


% * * 


It’s the present that troubles. On 
accepting the Nobel Prize, Camus 
pointed out that whereas probably 
every preceding generation has felt 
itself charged with remaking the 
world, our task is greater: to keep 
the world from destroying itself. 
Yet at precisely the moment when 
unparalleled vigilance is required 
of us, it seems to be on the decline. 
The Gillespie-Allport study shows 
that compared with students of 
other lands, American students are 
concerned more with “privatism” 
than with their nation’s future or 
even the development of their 
latent potentialities. Of their teach- 
ers David Riesman writes: “It is my 
impression that there is far less avid 
interest in world affairs in the aca- 
demic community today than in 
earlier decades, and that such in- 
terest as there is exists more 
intensely among the older than 
among the younger faculty mem- 
bers.” If these are in fact true in- 
dices of our student-faculty temper, 
the observation of a prominent 
advertising agent whose business 
is to keep his finger on popular 
sentiment suggests that they reflect 
the general mood of our day. “This 
in America,” writes Charles Barton 
of Batten, Barton, Durstine, and 
Osborn, “is the high tide of me- 
diocrity, the great era of the goof- 
off. The land has been enjoying a 
stampede away from responsibil- 
ity.” Max Lerner concurs: “It is 
hard not to feel that while America 
is still on the rising arc of its 
world power, it is on the descend- 

(Continued on page 60) 
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Dr. Lettvin spoke for the frog. 


C OMMUNICATION SCIENCE deals 
with the special properties that 
systems achieve as a result of their 
organization. How it arose and how 
it is used to study frogs, men, and 
machines was reported in an 
Alumni Day symposium at M.I.T. 

As its moderator, Professor Je- 
rome B. Wiesner, Acting Head of 
the Department of Electrical Engi- 
neering, recalled that communica- 
tion science began with the study 
of electrical systems and that Van- 
nevar Bush, ‘16, Norbert Wiener, 
and Claude E. Shannon, '40, were 
pioneers in it. Much remains to be 
done, he emphasized, to obtain an 
understanding of neurological proc- 
esses, perception, learning, and 
language. 

Professor Shannon, who spoke 
first, pointed out three streams in 
science and technology: One deals 
with the collecting and processing 
of matter, as for food and shelter. 
Another is concerned with the col- 
lecting and utilizing of energy. The 
third has to do with the collecting, 
processing, and transporting of in- 
formation — whether this be by 
means of matter, as in a book, or 
energy, as in radio. 

The computers built within the 
last two decades to process informa- 
tion have been used mostly for nu- 
merical calculations, but also can 
work with symbols or words. Pro- 
fessor Shannon believes, neverthe- 
less, that some problems always will 
be “unreachable by a machine.” 

Professors Walter A. Rosenblith, 
Patrick D. Wall, and Jerome Y. 
Lettvin, *47, then described re- 
search regarding communication 
within living systems. 

Certain electrical events in the 
brain, said Professor Rosenblith, 
can be analyzed with electronic 
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Communication Research 


A new science deals with 
systems in frogs, men, and 
new, high-speed computers 
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Dots in Dr. Wall’s oscilloscope photos show nerve impulses detected in a nerve 
cell of an animal’s spinal cord when its skin was pinched (above), touched 
lightly (left, below) and warmed (right, below). 


computers’ help. A way has been 
found, for example, to tell whether 
a child’s auditory apparatus is in- 
tact or not before the child can 
speak. “The technology of weapons 
systems,” he continued, “now can 
ye applied to man’s knowledge of 
himself, his health, and his wel- 
fare.” 

Professor Wall pointed out that 
the nerve cells of animals translate 
and conduct coded information, 
which other cells collect and com- 
pare, about physical events. A 
single human sensory cell, he said, 
reaches from the toes to the middle 
of the spinal cord, and conveys in- 
formation in the form of a series of 


pulses when the skin is touched. 

Professor Lettvin, finally, ex- 
plained how a frog sees. Each fiber 
carrying information to his brain 
from his eye is connected to hun- 
dreds of the million “photocells” in 
the eye. But the frog does not see 
things dot by dot, the way a picture 
is printed in a newspaper. He is 
more interested in bugs, snakes, 
and birds’ shadows than in the 
over-all illumination, and most of 
the fibers in his system carry data 
about edges and movements indica- 
tive of obstacles, bugs, and worri- 
some things. It is a beautiful sys- 
tem, Professor Lettvin observed, for 
a frog’s small brain. 
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BouT 1,200 ALUMNI returned to M.1.T. on June 

13 for the 85th annual dinner of their Associa- 
tion, and a luncheon in the Great Court at which 
President Julius A. Stratton, ’23, reported: 

“Progress in science and engineering has ‘gone criti- 
cal.’ . . . What was once a steady flow of knowledge 
has become a flood threatening to engulf both teacher 
and student alike.” 

As examples of Institute activities he cited the engi- 
neering analysis of.a nuclear engine for rocket propul- 
sion, a powerful computational method for predicting 
the behavior of nuclear reactor fuels, the development 
of space navigation systems, the direct conversion of 
heat into electrical energy, and research in magneto- 
hydrodynamics which has important implications both 
for fusion power and for space technology. 

But M.1.T.’s primary mission, he emphasized, is the 
education of students, and “the plain fact of accelerat- 
ing technological progress” is by necessity influencing 
its educational plan. 

For a number of years, he continued, the Faculty 
Committee on Undergraduate Policy has been seeking 
an appropriate balance between freedom and rigidity 
in the undergraduate curriculum. It recommended 
this year that students: 

1) Be asked to indicate when entering M.I.T. which 
of its five schools they expect to enroll in. 

2) Still be permitted to enroll in an appropriate 
course as early as the start of their second year, but not 
be required to do so until the start of their third year. 

3) Be allowed to fulfill departmental requirements 
for graduation in part by taking subjects in the second 
year that are not general Institute requirements. 

Such steps, and Faculty counseling, the President 
suggested, may enable the Institute to meet the vary- 
ing requirements of individual students better. 
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umni Day This Year 


Throughout his discussion of educational policy, he 
emphasized the interrelationships of science and engi- 
neering, the breakdown of departmental lines, and the 
importance of research as a method both of advancing 
knowledge and of teaching. 

In the School of Science, he pointed out, a single 
undergraduate curriculum is being developed in the 
life sciences, and another in the earth sciences. He also 
mentioned particularly “the growing desire of our 
physicists to effect a radical revision of their curricu- 
lum, especially in the first two years.” 

In the School of Engineering, he said, a proper bal- 
ance between theory and practice is being sought, and 
the Faculty already “is responding magnificently to the 
opportunities and responsibilities” given to the Insti- 
tute by the $9,275,000 grant from the Ford Foundation. 
“Everything that we shall do under this program,” he 
promised, will be designed to give our students the 
basic competence and flexibility to deal creatively in 
important ways with tomorrow’s technologies. But as 
we move to strengthen the scientific base of our engi- 
neering curricula, we must take equal pains to develop 
in our students those attitudes and points of view that 
distinguish the engineer from the scientist.” 

He dwelt on the importance of developing judg- 
ment, fortitude, and integrity, in his discussion of 
efforts to improve teaching, and assured the Alumni 
that “the aim of the Second Century Fund is educa- 
tion.” 
Construction of the new Burton House dining room 
is beginning now, Dr. Stratton noted; and this sum- 
mer, he announced, the Institute will spend $300,000 
on the renovation and improvement of dormitories. 

Other outstanding events of the day are reported in 
words and pictures on the next page; the photo above 
shows the gathering which preceded the annual dinner. 
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Former students saw 
old friends, heard 
about new programs, 
announced gifts, and 
made Monday, June 
13,a memorable day 
at the Institute 
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The Class of °35 held its reunion on the campus. 


George P. Lunt, °10 





Edward J. Hanley, ’24, and his successor as President of 
the Alumni Association, Clarence L. A. Wynd, ’27 (right). 





Norris G. Abbott, ’20 





AT the luncheon in the 
Great Court, Mr. Lunt an- 
nounced that the 50-year 
gift of his class would ex- 
ceed $260,000; Mr. Abbott 
announced that the 40-year 
gift of his class would be 
$88,304.88, and Mr. Beck- 
with said the 25-year gift of 
his class would be $150,000, 
including $50,000 for a 
Class of °35 scholarship. 
Philip H. Peters, '37, Chair- 
man of the Alumni Day 
Committee, presided; and 
Dr. James R. Killian, Jr., 
’96, Chairman of the Cor- 
poration, acknowledged the 
gifts. 


THE Alumni Association's 
newly elected President, 
Mr. Wynd, assumed office 
at the annual banquet after 
his predecessor, Mr. Hanley, 
had announced that Alum- 
ni Fund contributions this 
year already exceeded $625,- 
000. A ballet performance 
in the Kresge Auditorium 
concluded the day’s festivi- 
ties. 
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L. M. Beckwith, ’35 








Talk of Our Times 











The Interdependence 
Of Science and Art 


In a widely quoted address to the American Associa- 
tion of Museums, at its 55th annual meeting in Boston 
on May 25, President Julius A. Stratton, ’23, recalled 
that M.I.T. was founded “to embrace three distinct 
endeavors: a Society of Arts, a Museum of Arts, and a 
School of Industrial Science.” Using the Institute as a 
case history, he then commented on “the growing 
movement towards an abstract intellectualism to be 
observed in all these fields.” He said in part: 


THE INSTITUTE was founded on the idea of 
“Learning by Doing” —an idea, as you well know, 
that was by no means novel to John Dewey. Much of 
the “doing” in those early days took place in the labo- 
ratory, the shop, and the drafting room. Thus, in 
many respects the original plan of M.I.T. expressed a 
revolt from the increasingly sterile forms of the classi- 
cal curriculum that preceded the sweeping revisions in 
American universities of the 1870's. Pragmatic Ameri- 
cans of that generation responded eagerly to this new 
emphasis upon the experimental, the visual, and upon 
tangible ties with the realities of our physical universe. 
Many of the great innovations initiated in 1869 by 
Charles Eliot following his return to Harvard from 
M.I.T. were undertaken in this identical spirit. 

What, now, has happened to this spirit, this philos- 
ophy of learning over the intervening century? Despite 
all the current emphasis upon graduate research, one 
gains the clear impression in looking back over the 
years that there has been a steady decrease in the time 
exacted from an undergraduate in the experiments of 
the laboratory and a more than compensating increase 
in hours devoted to the theoretical discussions of the 
classroom. In making this observation, I am speaking 
no longer of M.I.T. alone, but am pointing out a 
trend that is basic to education in science and engi- 
neering everywhere in the United States. 

It is easy to trace through recent decades the in- 
roads on time formerly allotted to drafting and other 
practical exercises, and easy to understand the reasons. 
These encroachments have been offset by a notable 
rise in the standards set for mathematics, and quite 
properly by a growing emphasis upon basic theory in 
the undergraduate years. This shifting emphasis from 
the empirical towards the theoretical and abstract has 
been an essential consequence of a growing maturity 
in the ideals of American technical education, and it 
reflects the enormous complexity of contemporary 
science and engineering. The simple, intuitive methods 
of attack upon which the engineer, for example, was 
once accustomed to rely are now wholly inadequate. 
Only a generation ago a student of engineering had 
little need for mathematical baggage beyond trigo- 
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nometry and the most elementary facts of calculus. 
Today there is scarcely any branch of mathematics, 
however abstruse, that does not bear directly upon 
some important group of engineering problems. The 
process begins at the top and works down. It is first at 
the graduate level that we find use of the new mathe- 
matical tools and the latest abstractions of physical 
problems. But quickly the new learning and the ana- 
lytical approach filter down into the undergraduate 
years, and today they are even exerting a force on the 
secondary schools. These sophisticated modern tech- 
niques, as you would expect — and this is the fact - 
wish to stress — appeal strongly to our brightest stu 
dents and consequently strongly influence their intel- 
lectual temper and attitude. 


Powers of Perception 


It will seem strange to some that I, a theoretical 
physicist by training and by devotion, should voice 
alarm at this modern trend to the analytical and the 
abstract. It may seem even more surprising in light of 
the fact that over the years I have worked increasingly 
to lift the intellectual and professional standards of 
engineering education. My concern is that in the 
process of assuring for the student a mastery of mathe- 
matical analysis, we fail to develop equally his other 
powers of perception. As an undergraduate I spent 
hours in the drafting room, in shop and foundry, and 
in various laboratories. I also enjoyed a great variety 
of industrial experiences, a privilege that will become 
increasingly difficult for students in the future. In one 
sense much of this time was time wasted, because | 
have never since done any drafting, have never poured 
any more molten metal in a hole in the sand, nor to 
my regret spent time with a lathe. But, in retrospect, 
it is clear that those hours gave a balance and a per- 
spective to my studies and to my entire outlook. The 
particular practical courses of my day were perhaps 
ill adapted to modern needs. They contributed cer- 
tainly to the stigma of vocationalism in the education 
of the engineer, and quite properly they have been 
largely discarded. Nevertheless, they filled a purpose, 
and it is essential that in some way we find a better 
means of accomplishing this same end. 

Only through action and experiment does a student 
learn to observe. Analysis divorced from physical ob- 
jectivity ultimately becomes barren. Whether a boy 
learns to draft or to paint or to use a tool with ade- 
quate professional skill is quite beside the point. What 
is important is that he gain a sense of the concrete, 
that he have a direct and tangible experience with 
the objects and the materials about which he thinks. 
To the powers of the intellect there must be added 
the capacity to see, a sense of form and shape and de- 
sign, a feeling for the plasticity of matter. 

It is a curious fact in the record of American 
scholarship that American mathematicians tend to be 
the most scornful of the potential usefulness of their 
labors. It is strange, in the light of our national heri- 
tage, that the scholarly emphasis on physics in this 
country is increasingly on the theoretical at the ex- 
pense of the experimental. It is significant to observe 
a comparable movement toward the abstract in the 
current revisions of engineering education. 

(Concluded on page 56) 
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An Analysis of Leadership 


It isa complex relationship among variables, and industry 


BY DoucLas MurrAy McGREGOR 


A“ successful managers born or 
“made”? Does success as a 
manager rest on the possession of 
a certain core of abilities and traits, 
or are there many combinations of 
characteristics which can result in 
successful industrial leadership? Is 
managerial leadership —or its po- 
tential —a property of the individ- 
ual, or is it a term for describing 
a relationship between people? 
Will the managerial job 20 years 
from now require the same basic 
abilities and personality traits as it 
does today? 

Knowledge gained from research 
in the social sciences sheds light on 
these and other questions relevant 
to leadership in industry. It does 
not provide final, definitive an- 
swers. There is much yet to be 
learned. But the accumulated evi- 
dence points with high probability 
toward certain ones among a num- 
ber of possible assumptions. 

It is quite unlikely that there is a 
single basic pattern of abilities and 
personality traits characteristic of 
all leaders. The personality char- 
acteristics of the leader are not un- 
important, but those which are 
essential differ considerably de- 
pending upon the circumstances. 
The requirements for successful 
political leadership are different 
from those for industrial manage- 
ment or military or educational 
leadership. Failure is as frequent as 
success in transfers of leaders from 
one type of social institution to an- 
other. 

Even within a single institution 
such as industry, different circum- 





The material in this article is from 
the book entitled The Human Side 
of Enterprise, by Douglas Me- 
Gregor (Copyright, 1960, McGraw- 
Hill Book Co., Inc.) and was used 
with the publisher's permission. 
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The requirements for successful mili- 
tary, political, educational, and in- 
dustrial leadership differ. 


stances require different leadership 
characteristics. Comparisons of 
successful industrial leaders in dif- 
ferent historical periods, in differ- 
ent cultures, in different industries, 
or even in different companies have 
made this fairly obvious. The lead- 
ership requirements of a young, 
struggling company, for example, 
are quite different from those of a 
large, well-established firm. 
Within the individual company 
different functions (sales, finance, 
production) demand rather dif- 
ferent abilities and skills of 
leadership. Managers who are suc- 
cessful in one function are some- 
times, but by no means always, 
successful in another. The same is 
true of leadership at different or- 
ganizational levels. Every success- 
ful foreman would not make a suc- 





should strive to develop each man’s unique potentialities 


cessful president (or vice versa). 
Yet each may be an effective leader. 

On the other hand, leaders who 
differ notably in abilities and traits 
are sometimes equally successful 
when they succeed each other in a 
given situation. Within rather wide 
limits, weaknesses in certain char- 
acteristics can be compensated by 
strength in others. This is par- 
ticularly evident in partnerships 
and executive teams in which 
leadership functions are, in fact, 
shared. The very idea of the team 
implies different and supplemen- 
tary patterns of abilities among the 
members. 

Many characteristics which have 
been alleged to be essential to the 
leader turn out not to differentiate 
the successful leader from the un- 
successful ones. In fact, some of 
these — integrity, ambition, judg- 
ment, for example — are to be found 
not merely in the leader, but in 
any successful member of an or- 
ganization. 


Leadership Is a Relationship 


There are at least four major 
variables now known to be in- 
volved in leadership: (1) the char- 
acteristics of the leader; (2) the 
attitudes, needs, and other personal 
characteristics of the followers; 
(3) characteristics of the organiza- 
tion, such as its purpose, its struc- 
ture, the nature of the tasks to be 
performed; and (4) the social, eco- 
nomic, and political milieu. The 
personal characteristics required 
for effective performance as a leader 
vary, depending on the other 
factors. 

This is an important research 
finding. Jt means that leadership is 
not a property of the individual, 
but a complex relationship among 
these variables. The old argument 
over whether the leader makes his- 
tory or history makes the leader is 
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Douglas McGregor, Professor of Industrial Management at M.I.T., was formerly 
president of Antioch College. His scholarship has been combined with industrial 
experience, and he is widely known for his studies of social psychology and its 
application to industrial human relations. 


resolved by this conception. Both 
assertions are true within limits. 

The relationship between the 
leader and the situation is essen- 
tially circular. Organization struc- 
ture and policy, for example, are 
established by top management. 
Once established, they set limits on 
the leadership patterns which will 
be acceptable within: the company. 
However, influences from above (a 
change in top management with an 
accompanying change in philoso- 
phy), from below (following recog- 
nition of a union and adjustment 
to collective bargaining, for ex- 
ample), or from outside (social 
legislation, changes in the market, 
etc.) bring about changes in these 
organizational characteristics. Some 
of these may lead to a redefinition 
of acceptable leadership patterns. 
The changes which occurred in the 
leadership of the Ford Motor Com- 
pany after Henry Ford I retired 
provide a dramatic illustration. 

The same is true of the influence 
of the broader milieu. The social 
values, the economic and political 
conditions, the general standard of 
living, the level of education of the 
population, and other factors 
characteristic of the late 1800's had 
much to do with the kinds of 
people who were successful as in- 
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dustrial leaders during that era. 
Those men in turn helped to shape 
the nature of the industrial en- 
vironment. Their influence af- 
fected the character of our society 
profoundly. 

Today, industry requires a very 
different type of industrial leader 
than it did in 1900. Similarly, to- 
day’s leaders are helping to shape 
industrial organizations which to- 
morrow will require people quite 
different from themselves. 


Conformity Is Rewarded 


An important point with respect to 
these situational influences on 
leadership is that they operate selec- 
tively —in subtle and unnoticed as 
well as in obvious ways — to reward 
conformity with acceptable pat- 
terns of behavior and to punish 
deviance from these. The differing 
situations from company to com- 
pany, and from unit to unit within 
a company, each have their selec- 
tive consequences. The observable 
managerial “types” in certain com- 
panies are illustrative of this phe- 
nomenon. One consequence of 
this selectivity is the tendency to 
“weed out” deviant individuals, 
some of whom might nevertheless 
become effective, perhaps outstand- 
ing, leaders. 


Even if there is no single uni- 
versal pattern of characteristics of 
the leader, it is conceivable at least 
that there might be certain univer- 
sal characteristics of the relation- 
ship between the leader and the 
other situational factors which are 
essential for optimum organized 
human effort in all situations. This 
is doubtful. Consider, for example, 
the relationship of an industrial 
manager with a group of native 
employees in an underdeveloped 
country on the one hand, and with 
a group of United States workmen 
who are members of a well-estab- 
lished international union on the 
other. Moreover, even if research 
finally indicates that there are such 
universal requirements of the re- 
lationship, there will still be more 
than one way of achieving them. 
For example, if “mutual confi- 
dence” between the leader and the 
led is a universal requirement, it is 
obvious that there are many ways 
of developing and maintaining this 
confidence. 

It does not follow from these 
considerations that any individual 
can become a successful leader in a 
given situation. It does follow that 
successful leadership is not depend- 
ent on the possession of a single 
universal pattern of inborn traits 
and abilities. It seems likely that 
leadership potential (considering 
the tremendous variety of situations 
for which leadership is required) is 
broadly rather than narrowly dis- 
tributed in the population. 

Research findings to date sug- 
gest that it is more fruitful to con- 
sider leadership as a relationship 
between the leader and the situa- 
tion than as a universal pattern of 
characteristics possessed by certain 
people. The differences in require- 
ments for successful leadership in 
different situations are more strik- 
ing than the similarities. Moreover, 
research studies emphasize the im- 
portance of leadership skills and 
attitudes which can be acquired 
and are, therefore, not inborn char- 
acteristics of the individual. 

It has often happened in the 
physical sciences that what was 
once believed to be an inherent 
property of objects — gravity, for ex- 
ample, or electrical “magnetism,” 
or mass —has turned out to be a 
complex relationship between in- 
ternal and external factors. The 
same thing happens in the social 


THE TECHNOLOGY REVIEW 








St 
e 


——_—_—=— FX ee. tO oS Yee 


a2 we « 


-s. a. © 2 aa ac 








ee ec 





sciences, and leadership is but one 
example. 


Implications for Management 


What is the practical relevance for 
management of these findings of 
social science research in the field 
of leadership? First, if we accept the 
point of view that leadership con- 
sists of a relationship between the 
leader, his followers, the organiza- 
tion, and the social milieu, and if 
we recognize that these situational 
factors are subject to substantial 
changes with time, we must recog- 
nize that we cannot predict the 
personal characteristics of the man- 
agerial resources that an organiza- 
tion will require a decade or two 
hence. Even if we can list the posi- 
tions to be filled, we cannot define 
very adequately the essential char- 
acteristics of the people who will 
be needed in those situations at 
that time. One of management's 
major tasks, therefore, is to provide 
a heterogeneous supply of human 
resources from which individuals 
can be selected to fill a variety of 
specific but unpredictable needs. 

This is a blow to those who have 
hoped that the outcome of research 
would be to provide them with 
methods by which they could select 
today the top management of to- 
morrow. It is a boon to those who 
have feared the consequences of the 
“crown prince” approach to man- 
agement development. It carries 
other practical implications of some 
importance. 

With the modern emphasis on 
career employment and promotion 
from within, management must pay 
more than casual attention to its 
recruitment practices. It would 
seem logical that this process 
should tap a variety of sources: lib- 
eral arts as well as technical gradu- 
ates, small colleges as well as big 
universities, institutions in differ- 
ent geographic regions, etc. It may 
be necessary, moreover, to look 
carefully at the criteria for selec- 
tion of college recruits if heteroge- 
neity is a goal. The college senior 
who graduates in the top 10 per 
cent of his class may come from a 
narrow segment of the range of po- 
tential leaders for industry. What 
of the student who has, perhaps for 
reasons. unrelated to intellectual 
capacity, graduated in the middle 
of his class because he got A’s in 
some subjects and C’s and D’s in 
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others? What of the student whose 
academic achievement was only 
average because the education sys- 
tem never really challenged him? 

As a matter of fact there is not 
much evidence that high academic 
achievement represents a necessary 
characteristic for industrial leader- 
ship. There may be a positive cor- 
relation, but it is not large enough 
to provide a basis for a recruitment 
policy. In fact, the current Presi- 
dent of the United States would 
have been passed over at gradua- 
tion by any management recruiter 
who relied on this correlation! It 
may be, on the contrary, that the 
intellectual capacity required for 
effective leadership in many indus- 
trial management positions is no 
greater than that required for grad- 
uation from a good college. Of 
course, there are positions requir- 
ing high intellectual capacity, but 
it does not follow that there is a 
one-to-one correlation between this 
characteristic and success as an in- 
dustrial leader. (This question of 
intellectual capacity is, of course, 
only one reason why industry seeks 
the bulk of its potential manage- 
rial resources among college grad- 
uates today. There are other factors 
involved: confidence and _ social 
poise, skill acquired through par- 
ticipation in extracurricular activi- 
ties, personal ambition and drive, 
etc. These, however, are relatively 
independent of class standing.) 

It may be argued that intellec- 
tual achievement, as measured by 
consistently high grades in all sub- 
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High academic achievement may not 
represent a necessary characteristic 
for industrial leadership. 


jects, is evidence of motivation and 
willingness to work. Perhaps it is — 
in the academic setting — but it is 
also evidence of willingness to con- 
form to the quite arbitrary de- 
mands of the educational system. 
There is little reason for assuming 
that high motivation and hard 
work in school are the best predic- 
tors of motivation and effort in 
later life. There are a good many 
examples to the contrary. 


Development Program Requirements 


A second implication from research 
findings about leadership is that a 
management development program 
should involve many people within 
the organization rather than a 
select few. The fact that some com- 
panies have been reasonably suc- 
cessful in developing a selected 
small group of managerial trainees 
may well be an artifact—an ex- 
ample of the operation of the 
“self-fulfilling prophecy.” If these 
companies had been equally con- 
cerned to develop managerial tal- 
ent within a much broader sample, 
they might have accomplished this 
purpose with no greater percentage 
of failures. And, if the generaliza- 
tions above are sound, they would 
have had a richer, more valuable 
pool of leadership resources to 
draw on as a result. 

Third, management should have 
as a goal the development of the 
unique capacities and _potentiali- 
ties of each individual rather than 
common objectives for all partici- 
pants. This is a purpose which is 
honored on paper much more than 
in practice. It is difficult to achieve, 
particularly in the big company, 
but if we want heterogeneous lead- 
ership resources to meet the unpre- 
dictable needs of the future we 
certainly won’t get them by sub- 
jecting all our managerial trainees 
to the same treatment. 

Moreover, this process of devel- 
oping heterogeneous resources must 
be continuous; it is never com- 
pleted. Few human beings ever 
realize all of their potentialities for 
growth, even though some may 
reach a practical limit with respect 
to certain capacities. Each individ- 
ual is unique, and it is this unique- 
ness we will constantly encourage 
and nourish if we are truly con- 
cerned to develop leaders for the 
industry of tomorrow. 


(Concluded on page 64) 
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When the Institute Builds 


Its plans are evolved carefully, and reviewed repeatedly, 
to guarantee construction that will serve for many years 


BY PHiLip A. STODDARD, '40 
Vice Treasurer of M.I.T. 


M 1.T. Is about to embark on the 
* Most extensive period of sus- 
tained expansion in its history. Con- 
struction will begin this year on 
three buildings—the Center for 
Earth Sciences, the Burton-Conner 
Dining Facility, and our first multi- 
story’ parking structure. A_half- 
dozen other buildings are in various 
stages of planning and design, and 
more are needed. As the Institute’s 
national responsibilities grow, and 
greater emphasis is placed on the 
residential and extracurricular life 
of the campus community, the 
physical plant must be enlarged. 

Planning this physical growth is 
a demanding and difficult job, for 
a university building must last for 
many years. It not only must fulfill 
its function for a long time but be 
adjustable to changing needs and 
requirements. Fundamental defi- 
ciencies are almost impossible to 
overcome. Planning a _ university 
building, therefore, is necessarily a 
long, involved, and painstaking 
process, requiring the selfless efforts 
of dozens of people. 


Plans and Decisions 


Final responsibility for major build- 
ing decisions at M.I.T. rests with 
the President and the Executive 
Committee of the Corporation. Ad- 
vising them as Architectural Con- 
sultant is Dean Pietro Belluschi of 
the School of Architecture and 
Planning. On the basis of informa- 
tion and alternatives presented by 
a chain of staff committees, the 
President and Executive Committee 
approve the locations for develop- 
ment, agree on budgets, select the 
architects, and decide the general 
character of the buildings. Their 
interest is keen and continuous and 


Set in an aerial view of the com- 
munity (at left) is a model of the In- 


stitute as currently envisioned. 
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they receive frequent briefings 
while the early program and design 
studies are being evolved. 

A guiding force behind building 
programs is the Long Range Plan- 
ning Committee. Chaired by Dean 
Belluschi, this group meets once a 
month to review proposals and 
problems relative to land develop- 
ment and to evaluate them against 
the Institute’s master plan. This 
plan is being continually revised 
and refined. Another part of the 
committee’s work is to examine de- 
velopments in Metropolitan Boston 
that may affect the physical future 
of M.I.T. This task may range from 
an assessment of the new Cambridge 
Zoning Ordinance to an analysis of 
the extent to which a proposed belt 
superhighway through downtown 
Boston and Cambridge may ease 
automobile access to M.I.T. 

Although the committee is an ad- 
visory body and does not make pol- 
icy, it includes many of the people 
who do. Indeed, the Long Range 
Planning Committee is a very rep- 
resentative group with direct chan- 
nels downward and upward to 
every activity which consumes land 
area or building space. In addition 
to Dean Belluschi, the committee 
consists of the President, the Vice- 
president and Treasurer, several 
senior academic officers including 
the Head of the Department of City 
and Regional Planning, the Admin- 
istrative Vice Chancellor, the Vice 
Treasurer and the Dean of Stu- 
dents. The Vice Treasurer has the 
working line responsibility for 
guiding building projects from ini- 
tial planning through to comple- 
tion. 

Once a building project is pro- 
posed, the Long Range Planning 
Committee evaluates its program 
requirements and recommends a 
site. Academic and research struc- 
tures, parking facilities, athletic 


Photo by Dr. Egon E. Kattwinkel, °233 
The design of buildings and their en- 
vironment is a critical consideration 
in an urban institution. 


fields, everything that requires land 
is within this group’s purview, and 
its work is so complex and impor- 
tant that it is one of the few com- 
mittees at M.1.T. with full-time 
staff assistance. Malcolm D. Rivkin, 
56, became the Institute’s first 
Planning Officer more than two 
year ago. 

As a major institutional resident, 
M.I.T. has a stake in the whole 
community's health. Traffic flow, 
blight, and decay are problems of 
M.I.T. as well as of Cambridge 
and Boston. Accordingly, an impor- 
tant effort is directed to working 
with the planning agencies and citi- 
zen’s groups of the community and 
with colleagues at Harvard and 
other neighboring universities. The 
announcement a few months ago 
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One of many ideas considered for a home for M.I.T. graduate students. 


of M.I.T.’s joining with a real 
estate development firm to create a 
major new industrial research cen- 
ter on the Rogers Block-Lever 
Brothers site, immediately to our 
north, was striking evidence of the 
Institute’s faith and interest in the 
community. 

In an urban institution such as 
M.I1.T., the design of its buildings 
and their environment is a critical 
consideration. Good design and sen- 
sitive landscaping help “humanize” 
a physical plant, particularly one 
in which the intensity of activity 
is constantly increasing. For this 
reason, the Institute retains the 
consulting services of Sasaki, Walker 
and Associates, who are nationally 
regarded landscape architects and 
site planners. This firm works with 
the Planning Officer and the Long 
Range Planning Committee to de- 
velop the design elements of the 
master plan and with individual 
architects regarding specific build- 
ings. Sasaki, Walker also handle 
the design and supervision of each 
new landscaping project for the 
buildings. 
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All in all, then, M.1.T.’s physical 
planning is an attempt to establish 
an effective framework into which 
new building projects can fit. Yet 
inevitably, as each new project af- 
fects other parts of the plant, the 
framework itself must be re-eval- 
uated and modifications made 
where appropriate. 


From Studies to Construction 


With this as background let us now 
look at some of the basic steps in- 
volved in completing a new struc- 
ture once the decision to build has 
been made and the method of 
financing determined. First, the de- 
partments directly concerned block 
out program requirements in de- 
tail. All activity which might con- 
ceivably go into the building is 
considered. Space requirements are 
estimated. Functional relationships 
are detailed, budget considerations 
weighed, and expansion possibili- 
ties analyzed. This is the initial 
responsibility of a “steering com- 
mittee” that will follow the project 
through each succeeding stage. This 
group is generally composed of rep- 





resentatives of the departments 
involved, the Physical Plant Depart- 
ment, the Treasurer’s Office, and 
any other appropriate officers. 

Concurrently with the initial 
program studies comes the selection 
of an architect. The Dean of Archi- 
tecture and the Vice Treasurer be- 
gin this process by preparing an 
extensive list of architects for con- 
sideration. With the President and 
his senior associates they narrow 
the list to several possibilities. 
Eventually a final choice is pre- 
sented to the Executive Committee 
of the Corporation. If this body ap- 
proves, the architect is invited to 
take the commission. Because there 
are a great many imaginative and 
competent architects interested in 
working with us on these programs, 
final selection always is difficult. 

Contract agreements with the 
architect usually include provision 
for engineering services as well. 
The Institute normally invites the 
architect to select the engineers 
and other consultants whom he may 
require although we reserve the 
right of final approval. On larger 
projects the Institute usually tries 
to have a cost-control monitor in 
some way included on the “team.” 
This responsibility is delegated to a 
qualified professional who works 
with the architects, engineers, and 
M.1.T. from initial stages of design 
through successive stages of devel- 
opment to completion. 

When the architect begins his 
preliminary design, he is given the 
Long Range Planning Committee's 
recommendation on a site and in- 
vited to suggest modifications. The 
Institute stresses, however, that-any 
departure from the site proposal 
must consider other future build- 
ing needs not connected with the 
project at hand but related to it. 
Thus the architect is permitted to 
depart from the plan only if he 
convinces the Institute that he has 
developed a better one. Once the 
preliminary plans are under way, 
the architect works with the Steer- 
ing Committee on occupancy re- 
quirements; with the Planning Offi- 
cer, on circulation and_ parking; 
with the Physical Plant Depart- 
ment, on utilities, links to other 
facilities, and general construction 
requirements; and with the Treas- 
urer’s Office on budget. 

Other offices also participate in 
the decisions. The Occupational 
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Medical Service, for example, ad- 
vises on potential health hazards, 
involving storage and use of haz- 
ardous materials, ventilation, de- 
sign of special-purpose laboratory 
hoods, and the like. The appropri- 
ate Dean is kept informed of prog- 
ress so that he can review the gen- 
eral concept that the “steering 
committee’’ and the architect are 
developing, relating this to the 
needs of the occupants and its ef- 
fect on other departments in his 
School. The end product of these 
combined efforts is the development 
of a set of preliminary plans, speci- 
fications, and cost estimates. 

When preliminary plans are 
ready, the President and his senior 
administrative officers undertake 
another review of the project. All 
aspects are considered with particu- 
lar emphasis on assessing the suc- 
cess of the initial design concept 
in meeting the objectives of the 
occupants and the program, its gen- 
eral character in relation to the 
campus around it, and its antici- 
pated cost. Upon approval of the 
preliminary plans, the architect is 
asked to make working drawings. 


Bids and Surveillance 


Except in a very unusual case, all 
major contracts at the Institute are 
let on a competitive bid basis. 
Since this is the case, the architect 
is instructed to devote a great deal 
of care to his working drawings and 
specifications in order to develop a 
comprehensive, complete, and con- 
sistent set of bid documents which 
will permit the selected bidders to 
prepare thorough and accurate esti- 
mates upon which to base their 
proposals for the construction of 
the project. A properly prepared 
set of plans and specifications per- 
mits close competitive bidding and 
effectively minimizes the extent to 
which unanticipated contingencies 
may increase the final over-all cost 
of the project. Although the con- 
struction division of the Physical 
Plant Department, as well as the 
other people involved, has been in 
intimate touch with the plans as 
they have been evolving, and has 
conferred frequently with the archi- 
tects and engineers regarding de- 
tails of materials and construction 
methods, an additional period of 
intensive review is undertaken as 
the working drawings and specifica- 
tions near completion and progress 


juLy, 1960 


prints and specification drafts be- 
come available for study. 

While final details are being 
worked out, a selected list of gen- 
eral contractors who will be in- 
vited to bid on the project is 
prepared and approved. The con- 
tractors on such a list usually num- 
ber from six to 12 and are all repu- 
table organizations particularly 
well qualified for the project un- 
der consideration. The group of 
contractors on our informal bidding 
list is being reviewed constantly to 
include not only organizations with 
whom the Institute has had past ex- 
perience but others who have ex- 
pressed an interest in doing work 
for the Institute. After the bids are 
received, a careful analysis and 
evaluation of them is made in con- 
junction with the architect. When 
this has been completed, the elec- 
tion of appropriate alternates is 
decided upon, the authorization to 
proceed is given by the President 
and the Treasurer, and a contract 
is executed. Under the procedures 
just outlined, then, the contract is 
awarded to the low bidder. 

The agreements with architects 
normally include their supervision 
of the work. In many instances, a 
representative of the architect is 
resident on the job, particularly if 
the architect is not local. 

The Institute’s Director of Physi- 
cal Plant and his construction staff 


keep close surveillance over the 
project from the beginning, and 
are responsible for administration 
of the contract through to final 
completion. Their activities and re- 
sponsibilities in the process are 
myriad. They work out time and 
progress schedules with the archi- 
tect and contractors. They review 
shop drawings, clarification draw- 
ings, and the like. They maintain 
budgetary controls and account for 
funds expended as the work pro- 
gresses. In conference with the 
architect, they work out solutions 
to problems which arise due to field 
conditions. They keep current the 
estimated costs and schedules to 
completion and forward regular 
reviews to the Vice Treasurer. In 
short, theirs is the major responsi- 
bility on behalf of the Institute for 
progress and performance in the 
construction. 

Thus, through the combined ef- 
forts of many people and by means 
of the organizational pattern just 
outlined, the building is ultimately 
completed and ready for occupancy. 
Clearly it is a complex kind of un- 
dertaking. We are sure that our 
pattern is not the only way to build 
a building. But we do believe it has 
proved an effective way to guaran- 
tee that M.I.T. will have facilities 
efficient in function, excellent in 
design, and economic in cost, which 
will serve us well for many years. 
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Part of the photographic record of the Compton Laboratories construction. 
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Mexico Club 
Is Fiesta Host 


THE M.1.T. CLUB of Mexico cele- 
brated its 50th anniversary by being 
host at a fiesta last March to many 
Alumni from the United States, and 
the Class of 1921 held a reunion at 
the same time. 


Pictured directly below are C. 
George Dandrow, ‘22, former Presi- 
dent of the Alumni Association, sup- 
ported by Philip A. Nelles, Jr., ‘21, 
and Oscar Aros-Villa, ’29. 


Upper right — 14 of the 18 members 
present for the Class of 1921's special 
“Fiesta.” Left to right: James S. Par- 
sons, Ralph D. Cooper, Larcom Ran- 
dall, Viviano Valdés, Philip A. Nelles, 
Jr., Arthur A. Turner, Dugald C. Jack- 
son, Jr., Raymond A. St. Laurent, Ir- 
ving D. Jakobson, Edouard N. Dubé, 
Herbert C. DeStaebler, Ralph M. Shaw, 
Jr., Miles M. Zoller, and Marion S. 
Sanders. 


Center right — At the cdctel tendered 
by Robert C. Hill, U.S. Ambassador to 
Mexico. Left to right: Clarence M. 
Cornish, ’°24, President of the M.I.T. 
Club; Mrs. Cornish; Mrs. Hill; Mrs. 
Lobdell; Ambassador Hill; and H. E. 
Lobdell, '17, Executive Vice-president 
of the Alumni Association of M.LT. 


Lower right — Standing from left to 
right: Alvino Manzanilla-Arce, ‘31, 
Secretary of the M.I.T, Club; Clarence 
M. Cornish, ’24; Irving D. Jakobson, 
21; George R. Harrison, Dean of Sci- 
ence, M.1.T.; Manuel S. Vallarta, '21; 
and Carl F. J. Overhage, Director of 
the Lincoln Laboratory, M.1.T. 
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Next time you open the door of your medicine chest 
remember: it’s entirely possible that you are coming 
face to face with a Revere product that saved the 
manufacturer of that mirror frame on your medicine 
chest $10,000 a year. 

Here’s how this substantial saving came about. 
The Revere Technical Advisor 
calling on a leading maker of 
medicine cabinet mirror frames 
suggested that perhaps by 
changing the grain size of the 


brass he was using he might be 





able to save money on his polish- 
ing costs and at the same time 
improve the quality of his product. (The 90° bend 
to which the mirror frames are subjected also had 
to be taken into consideration. ) 

The suggestion interested the manufacturer and 
he asked the T.A. to submit samples. 

Samples were made up, using a Revere Brass Strip 


with a smaller grain size than the manufacturer had 








been using. Tests showed that, as a result of the 
change the manufacturer was able to realize a saving 
of 17¢ per mirror frame on polishing costs alone, 
with no increased costs in other operations, including 
the 90° bend. Based on the saving per frame this 
manufacturer has saved $10,000 per year for the 
past 4 years! 

So the next time you look 
into the mirror of your medi- 
cine chest while shaving, re- 
flect on the saving made 
possible by properly “fitting 
the metal to the job.” And 
remember that Revere’s Tech- 
nical Advisory Service may be able to help you 
realize savings similar to that of the mirror frame 
manufacturer. 

That manufacturer, too, like so many others, 
has found that only by working closely with your 
supplier are you able to realize the highest return 


per dollar invested. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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THE QUESTION OF GOVERNMENT SPEND- 
ING, PUBLIC WANTS AND PRIVATE NEEDS, 
by Francis M. Bator,’49; Harper and Brothers ($3.75). 
Reviewed by Emilio G. Collado,’31, Director, Standard 
Oil Company (New Jersey). 


PROFESSOR BATOR’s book is a hardy, courageous 
effort to weed out singlehandedly a number of gar- 
den-variety notions that are falsely grounded or irrele- 
vant, but nevertheless often cited, in discussions of 
government spending. He has written the book for the 
layman who wishes to be free from the conditioning 
of popular slogans and from what he calls the conse- 
quent “illusory dilemmas.’ There are enough real 
‘dilemmas in judging the proper level of a government 
budget. Rather than try to teach the layman to use 
techniques of economic analysis, his method is to ex- 
amine directly the logic and relevance and, where pos- 
sible, the quantitative evidence and certainty of the 
assumptions behind ideas that government spending 
must cause waste, inflation, and loss of consumer choice. 

The result is a thought-provoking and interesting 
exploration of the groundwork of popular fiscal think- 
ing. The reader is given the chance to follow the rea- 


soning process of a brilliant and capable mind. There 
is some awkwardness in language but this is probably 
inevitable in an attempt to popularize economic con- 
cepts. Of course, in the quest for clarity, there is some 
oversimplification, but it is not as great or pervasive 
as the generalizations under attack. I would point out 
also that the reader is given a useful package of statis- 
tics on government spending since 1929 in a separate 
section of the book. 

It is Professor Bator’s belief that many of the cur- 
rent notions about the adverse effect of government 
expenditure need to be qualified. He is honest about 
his own predilection and the fact that the emphasis 
and choice of examples in the book are not neutral. 
As he says in the preface, the overtones and motives 
are the result of his view that the American public is 
dangerously shortchanging itself on defense, educa- 
tion, foreign aid, urban renewal, and medical service. 

It should not be surprising then that he has con- 
cluded that government has an important allocating 
function to perform. He argues that this is not incon- 
sistent with the doctrine of consumer sovereignty and 
that, in fact, it is a corollary. Agriculture aside, he be- 
lieves that free markets would not do well by most of 
the major functions now served by government. 

If it is desirable to increase the amount allocated to 
public wants, and he believes that it is, then the prob- 
lem is how to choose the appropriate financing means. 
Here another set of popular notions arises to be eval- 
uated. I find I would not agree entirely with his analy- 

(Continued on page 50) 
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At The Ramo-Wooldridge Laboratories... 
integrated programs of research & development 
of electronic systems and components. 


The new Ramo-Wooldridge Laboratories in Canoga Park provide 
an environment for creative work in an academic setting. Here, 
scientists and engineers seek solutions to the technological prob- 
lems of today. The Ramo-Wooldridge research and development 
philosophy places major emphasis on the imaginative contribu- 
tions of the members of the technical staff." There are outstanding 
opportunities for scientists and engineers. Write Dr. Richard C. 
Potter, Head, Technical Staff Development, Department 13-G. 


oF THE RAMO-WOOLDRIDGE LABORATORIES 


A DIVISION OF THOMPSON RAMO WOOLDR E It 


8433 FALLBROOK AVENUE, CANOGA PARK; Cé 
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An electron device permits scientists to study the behavior of charged dust particles held in suspension. 
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INDUSTRIAL FURNACES 


Clean-line Automatic Heat Treating Unit handles 
heat, quench and draw cycles — all within protective 
atmosphere. Ideal for automatic bright harden- 
ing, carbonitriding, carburizing and other 
operations requiring temperatures to 
1850° F. Washer, atmosphere tem- 
pering and unit atmosphere 
generator are available 
for a complete system. 











Fuel-Fired Melting Furnaces 
— rigid or tilting types, manual 
or power-operated. Included are 
crucible furnaces and dry hearth 
furnaces for melting aluminum 
and other soft metals. 











Vertical Retort Furnaces — 
Removable, sealed retorts make 
it possible to slow-cool a charge 
within protective atmosphere 
while a second retort load is be- 
ing heated. Widely used for car- 
burizing, nitriding and mony 
other heat-treating processes. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 


@ Industrial Furnaces, electric and fuel 
®@ Dry Type Transformers 
@ Constant Current Regulators 
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sis of the effect of taxes on incentives and privat: 
investment, and I would still have questions regardinz 
his treatment of economic growth. All of this is perti- 
nent to current fiscal issues, as is also his analysis of 
the case for applying taxes, rather than user charge:, 
to finance government expenditures in situations chai- 
acterized by public good and decreasing costs. In thi; 
connection, he has given an argument against exclu- 
sive reliance on the test of profits as concerns, fo 
example, public decisions to improve transportation 
and, as one might interpret, against the present drif 
in Administration policy to put more public trans 
portation facilities on a self-financing basis. 

This is not an easy book. As Professor Bator states, 
it is written for the persistent lay reader. The reader's 
effort, however, is well rewarded. Since the questions 
dliscussed are so relevant to current debates, the book 
has a timely arrival. 


THE AMERICAN CIVIL ENGINEER — ORIGINS 
AND CONFLICT, by Daniel H. Calhoun; Tech- 
nology Press ($5.50). Reviewed by John B. Babcock, 
3d, ’10, Professor of Railway Engineering, Emeritus, 
M.1.T. 


IN this book, Mr. Calhoun has presented the results of 
an exhaustive research on the training and develop- 
ment and on the activities of the civil engineer in the 
United States during the period from about 1812 to 
1840. Particular emphasis is placed on canals and rail- 
roads; these groups provided employment for the 
major portion of civil engineers in that era. Although 
some were employed on other types of work such as 
streets, water and sewerage projects, and water power 
developments, their number was small prior to 1840. 

The principal sources on which the book is based 
are the published records of organizations that em- 
ployed and trained engineers, and unpublished papers 
of a few such organizations and of a few engineers. An 
extensive bibliography is included and the text is 
thoroughly documented with references. 

The need for civil engineers, the method of creating 
an engineer supply, and the tasks of the civil engineer 
form the core of the author’s study. These subjects are 
interrelated to a considerable extent and result in what 
he terms “origins and conflict” in the subtitle of the 
book. Particular attention is given to the effect of the 
depression (1837 into the middle 1840's) on the con- 
struction of public works and the consequent reduc- 
tion in civil engineering employment. 

A good deal of material thas been published about 
early civil engineering works, together with profes- 
sional biographies of the engineers responsible for 
them. These have dealt primarily with specific projects 
and engineers. But Mr. Calhoun’s purpose has been to 
show the development of the civil engineer and his 
profession during this formative period rather than to 
present biographies of individual men. He has dis- 
cussed some of the activities of such early civil engi- 
neers as William Weston, Benjamin Wright, Loammi 

(Concluded on page 52) 


THE TECHNOLOGY REVIEW 








th 
in 
tec 
of 








NS 
ch- 
ck, 


us, 


)p- 
he 
to 
il- 








Doorway to Complete 
Plant Protection 


Confidence and progressiveness are reflected in this 
photograph of the entrance to our ultramodern Home 
Office building overlooking Route 128 in Waltham, 
Massachusetts. 

These same qualities also characterize our two 
mutual insurance companies, joint tenants of the 
building. 

They are confident because of the peace of mind 
that comes from knowing that their highly qualified 
inspectors and engineers are ever vigilant in pro- 
tecting the plants of their insureds from the hazards 
of fire, explosion, breakdown, or the undue deteriora- 


Boston Manufacturers 


tion of equipment. They are confident because they 
have behind them a combined total of almost two 
hundred years of successful experience in keeping 
American and Canadian industry rolling. 

And they are progressive, too, having maintained 
their position of leadership by use of the most ad- 
vanced testing equipment and through never-ending 
research in their modern laboratories. 

Guided by M.I.T.-trained officials, our two com- 
panies, with offices in all the major cities of the 
country, stand ready to serve you. Why not call or 
write for information? 


Mutual and 


Mutual Boiler and Machinery Insurance Companies 
225 WYMAN STREET, WALTHAM 54, MASSACHUSETTS 


M. B. DALTON ‘15 


G. M. RODDY = '‘31 


G. A. SHATTUCK '22 R. L. JOHNSON '38 J. L. GANGER ‘Bl 
W. W. K. FREEMAN ‘22 R. H. ROBINS ‘50 J. L. WAUTERS, JR. ‘56 
R. HARRIS '37 F. J. BUMPUS Bl R. L. CHILD ‘57 
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Baldwin II (sometimes referred to as the “father of 
civil engineering”), and certain West Point graduates 
such as Stephen H. Long, William G. McNeill, and 
George W. Whistler who were prominent in the field 
of railroading. But this material has been used to illus- 
trate the conditions surrounding the employment of 
civil engineers in this period and the conflicts arising 
from the differences in their backgrounds and training. 
The need for civil engineers in this country during 
the period studied was large but there was a serious 
lack of trained men. Occasionally foreign engineers 
were called upon in the early stages but this never was 
an important factor. Opportunities for the technical 
education of a civil engineer were practically non- 
existent prior to the establishment of a course in civil 
engineering at Rensselaer Polytechnic Institute in 
1835. However, the training at the U.S. Military 
Academy included courses of value to the civil as well 
as to the military engineer. About 200 graduates in the 
classes from 1821-1840 went into civilian engineering 
at some time. West Point undoubtedly was the largest 
single supplier of civil engineers during this period. 
Many early civil engineers were the product of self- 
education. Competent surveyors often broadened to 
become civil engineers. A skilled stonemason might 
extend his activities to become a bridge builder. 
Others, originally trained for different pursuits, stud- 


ied mathematics and physics, perhaps visiting eng'- 
neering works in Europe, and ultimately became 
noteworthy civil engineers. In a few instances, prom- 
inent engineers (including Loammi Baldwin II) took 
young men into their offices and gave them profe:- 
sional training in addition to using them as assistants. 

What finally emerged was, in the words of the 
author, the “organizational engineer” trained within 
the existing business or governmental units. Inevitably 
conflicts arose from differences in background anc 
training — compare, for example, the civil engineer 
who was originally a stonemason and the West Point 
type of engineer. Mr. Calhoun presents an interesting 
study of these conflicts. 

The author has given considerable attention to the 
“tasks of an engineer,” outlining the core of the engi- 
neer’s work in his specific field, his activities some- 
times as a commissioner and as a promoter, and as a 
contractor and a manager. 

Prominent engineers serving as chief engineers on 
major projects were often called upon to serve as con- 
sultants on other projects of a similar character. But 
the present-day role of the consulting engineer, devot- 
ing his full time and that of his organization to prepa- 
ration of reports, designing of specific projects, and 
often supervising their construction, had not devel- 
oped in this period. 

Mr. Calhoun’s study of the pattern and trends in 
the development of the early American civil engineer 
is an interesting one and it provides a worth-while ad- 
dition to books in the field of civil engineering. 








.... HAVING PROBLEMS IN COMMUNICATIONS ? 





We are very sensitive to the problems of communications, particularly those relat- 
ing to the plastics industry. We have a very pertinent advantage in dealing with 
them in that by taking a short walk down the hall we can draw on the background 
and experience cf specialists in all phases of plastics chemistry, formulation, engi- 
neering, molding and fabrication, and product design and marketing. Also within 
easy earshot are our two close associates, D&R Pilot Plants, Inc., and D&R Plastic 
Welders, Inc., who are adept at caring for pilot production or fabricating needs. 


This close-range communication benefits our clients as we work on their special 
problems and permits quick, effective action by a group of scientists and engineers 
devoted entirely to the complete field of plastics technology. 


If you have a problem dealing with or related to plastics, in any phase whatsoever, 
we invite you to communicate with us. 


DeBELL & RICHARDSON, INC. 


Hazardville, Connecticut 
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TIROS WEATHER SATELLITE IN ORBIT 


Allied Research System Key To Interpretation 


With the launching of TIROS, the United States makes a significant 
contribution to world meteorology. Satellite telemetered pictures 

are being studied for potentially useful weather forecasting information 
by scientists from key governmental activities and Allied Research. 


Allied Research assisted in training personnel at the data gathering 
stations which transform satellite data with photogrammetric grids to 
cope with problems produced by the spin and orbital motion of the 
satellite and by the curvature and rotation of the earth. In this procedure 
scientists employ methods developed by Allied Research. 


Meteorological interpretation and techniques for transmission of TIROS 
data are other areas in which Allied Research contributes. 


Creative scientists at Allied Research are probing many areas of 
meteorology, studying infrared satellite observations, upper atmospheric 
soundings and radar surveillance. 


Characteristically, Allied Research works on the frontiers of knowledge eh Om ghey Pay, : 
and would welcome inquiries from well qualified technical people” am ed — * 

who wish to join its expanding team. Contact Personnel Manager, Allied ge) - aa A *, 
Research Associates, Incorporated, 43 Leon Street, Boston fass.. 
















Allied Research work done under contract to 
Geophysics Research Directorate of the Air Force Cambridge 
Research Center. TIROS project sponsored by NASA. 


ALLIED RESEARCH ASSOCIATES, INC. 


43 LEON STREET, BOSTON 15, MASSACHUSETTS + GARRISON 7-2434 
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Institute Yesteryears 











25 Years Ago... . 


ON JULY 1, 1935, Charles E. Smith, '00, Vice-presi- 
dent of the New Haven Railroad, retired as the 4lst 
President of the Alumni Association, being succeeded 
in that office by Professor Edward L. Moreland, ’07, 
Head of the Department of Electrical Engineering. 
C. Adrian Sawyer, 02, became Vice-president. 

Also, Grosvenor D’W. Marcy, '05, and Franklin T. 
Towle, ’08, retired as members of the Executive Com- 
mittee, these two vacancies being filled by the election 
of Professor Carle R. Hayward, ’04, and Charles R. 
Boggs, ’05. 


@ Godfrey L. Cabot, ’81, William D. Coolidge, '96, 
and Redfield Proctor, ’02, retired as Alumni Term 
Members of the Institute’s Corporation, their succes- 
sors for 1935-1940 being Charles E. Smith, ’00, Rufus 
E. Zimmerman, ‘11, and Arthur C. Dorrance, ‘14. 
Hovey T. Freeman, '16, was elected to fill the unex- 
pired 1933-1938 term of the late Allan Winter Rowe, 
’01.* 


*Later, two of the above-named were elected Life Members of 
the Corporation: Proctor in 1935, and Cabot in 1936. 


Faculty retirements at the close of 1934-1935 in- 
cluded Professor Dugald C. Jackson, Head of the 


Department of Electrical Engineering; Professor Fred- 


erick H. Bailey of Mathematics; and Charles E. Little- 
field, 95, Instructor in the Department of Mechanica! 
Engineering. 


50 Years Ago . 


UNDER the title “A Sane Athletic Policy” in The 
Review for July, 1910, Dr. J. Arnold Rockwell, ‘96 
for whom the Rockwell Cage is named, wrote in part: 

“The results of the present athletic policy of the 
Institute have been so positively beneficial as to attract 
the general attention of sister institutions. The policy 
is one which tends to advance the physical develop- 
ment of the entire student body, and adapting, as it 
does, the degree and extent of exercise to the individ- 
ual demands of the students, it is producing a student 
body with improved physique and a greater capacity 
for mental work. The tendency of this policy is to 
produce athletic students rather than student athletes, 
to make athletics a healthful exercise rather than an 
absorbing business. 

“Up to a comparatively recent period, athletics was 
not an important or successful feature of Institute life.” 


75 Years Ago... 


ON JULY 2, 1885, President Francis Amasa Walker 
was being congratulated upon the occasion of his 45th 


birthday. 
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SERVING INDUSTRY AND THE ARMED FORCES 
FOR NEARLY FORTY YEARS 
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American Electric Furnace Inc. 
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COMPUTERS, CAREERS and YOU... 
after you join Western Electric 


Interested in computers, computer technology and ap- 
plications? Then you should investigate Western Elec- 
tric as a place to build your career. Telephony today is 
built around computers. The telephone cross-bar switch 
is basically a computer. Electronic switching gear uses 
computer principles. 

At its new engineering research center and at most 
of its 25 manufacturing locations, Western is relying 
more and more on computers in doing its main job as 
manufacturing and supply unit for the Bell Telephone 
System. In its other major field— Defense Communica- 
tions and Missile systems — the use of computers and 
computer technology is widespread. 

You'll discover quickly that opportunities with 
Western Electric are promising indeed. Here company 
growth stands on a solid base, and your own growth, 
too. We estimate that engineers will find 8,000 super- 
visory jobs open to them in the next ten years. There 
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will be corresponding opportunities for career building 
within research and engineering. Progress is as rapid as 
your own individual skills permit. And Western Electric 
maintains both full-time all-expenses-paid graduate 
engineering training and tuition refund plans to help 
you move ahead in your chosen field. 


Western Electric's needs include electrical, mechani- 
cal, chemical, civil and industrial engineers, as well as 
men in the physical sciences. You can get more infor- 
mation about Western Electric — and its many current 
needs for technical people — by writing College Rela- 
tions, Room 200C, Western Electric Company, 195 
Broadway, New York 7, N. Y. 


UNIT OF THE BELL SYSTEM 








Principal manufacturing locations at Chicago, Il!.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, Greensboro and Winston-Salem, N. C.; 
Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago 14, lil. and Little Rock, Ark. 
Also Western Electric Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Talk of Our Times 
(Concluded from page 38) 





There is for each of us a spiritual domain and an 
ultimate good in pure thought. But man has survived 
because of a capacity also for ideas that find their final 
expression in physical terms — in action, in the experi- 
ments of the scientist, in the constructions of the engi- 
neer, in the creations of the arfist and the architect. 
The power of logical analysis to abstract immensely 
complicated physical situations constitutes one of the 
supreme achievements of the human mind, but when 
abstraction becomes an end in itself, science and art 
invite sterility. 


A Curious Dichotomy 


These are thoughts, I am well aware, upon which 
reasonable people may arrive at varying conclusions. 
I have drawn upon my own field of competence to 
develop the argument, but clearly I have in mind 
much larger implications. An almost arrogant intel- 
lectualism seems to me to affect a wide domain of 
American scholarship. Examine, if you will, the teach- 
ing of literature in our best colleges. From an empha- 
sis upon an understanding and enjoyment of reading, 
one observes currently a preoccupation with criticism, 
with philology, and with symbolism. The stress placed 
upon the Ph.D. in English and the increasingly nar- 
row and technical character of the thesis in that field, 
is evidence, I believe, of this same movement. Philoso- 


phy at this moment shows a greater interest in the” 
processes of mathematical logic than in the problems © 
of human existence. I think you will find a correspond- 
ing emphasis upon the theoretical and intellectual ap- 
proach to music in many of our universities. 

There appears to be a curious dichotomy in our 
American culture. On the one hand, there is our famii- 
iar obsession with material things, with gadgets and de- 
vices. On the other, as if in protest or rebellion, our 
scholarship reveals increasingly this trend towards the ~ 
analytical and abstract. There is nothing in such an 
evolution that is of itself insidious or reprehensible. 
On the contrary, we are entitled to be proud of the — 
new level of American intellectual achievement and 
maturity. But let us beware of immoderation in this — 
approach to scholarship — of excesses that drain learn- ~ 
ing of its human content and convey to the student of 
art and literature and science merely an anemic image 
of the human drama. 

My plea is for balance, for a fullness and roundness 
in the educational experience. Let the student learn 
to respect and to cultivate his ties to the physical 
world, to nature, and to experiment. Let him find in 
art the counterpoise as well as the companion to the 
intellect, so that he may learn to see and feel as well 
as to think. For in the completeness of life human 
feelings must be added to human thought. Without 
that completeness, without healthy bonds to art, to 
nature, and to man, scholarship — however impressive 
— ultimately becomes little more than an intellectual 
exercise. 








AUTOMATIC 


ASHDEE 


ELECTROSTATIC 


ASHDEE ENGINEERING SERVICE 


Analyzes Your Finishing Problem — Compiles Evidence of Savings 


Designs a System Adapted to Your Operation 


Allan Q. Mowatt '35, President 


FINISHING 
SYSTEM 





A Wholly Owned Subsidiary of 


atlee corporation 
330 Bear Hill Road, Waltham, Mass. 














56 


THE TECHNOLOGY REVIEW 











“T) 


mm 
Z 








This is the last resort 
... prevention comes first! 


When fire breaks out, your first thought is to call in the 
men who know best how to fight it . . . and fast! The less 
time it takes, the quicker your local fire department can 
put it out. This much is obvious. 


Less obvious is the fact that it also makes good sense to 
call in a man who can help you prevent the fire in the first 
place. This is your nearby Manufacturers Mutual Loss- 
Prevention Engineer . . . a good man to know. Given the 
opportunity, he can give you a cool appraisal of your plant's 
fire defenses . . . show you hazards you never thought 


eT 


Manufacturers Mutual Fire Insurance Company 


1500 TURKS HEAD ®8LDG., PROVIDENCE 1, R. |}. 
Over $72,000,000,000 Insurance in Force in the Factory Mutual Companies 


existed . . . and, equally important, show you how to 
eliminate them. His objective is simple: to help you prevent 
costly losses before they occur. His success is reflected in 
the fact that Manufacturers Mutual Policyholder Members 
enjoy the broadest possible insurance protection at the low- 
est possible net premium cost. 


Plan to talk with this man now . . . before you're forced 
to resort to emergency measures. Write for an appointment 


at no obligation to you. 
STitewmare, "16 
PRESIDENT 


Norris G. Abbott, Jr 
Andrew T. Johnson 
Francis E. Slayter 
Maurice W. Williams 
Kenneth M. Warren 
Roger M. Freeman, Jr. 
Charies F. Street 
Colin A. Roberts 


ShEENNNS 


THE OLDEST AND LARGEST OF THE EIGHT FACTORY MUTUAL COMPANIES 
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Feedback 
(Concluded from page 3) 





fields of science and technology, although 
there seems to be an especially large 
number of journals in the life sciences. 
According to a sampling of periodicals 
received by the Harvard-Yenching Insti- 
tute in Cambridge, the vast majority of 
Chinese scientific literature appears only 
in the Chinese language and normally 
does not reach translation. Two journals 
published in Peking, Scientia Sinica by 
the Academia Sinica, and Science Record 
by the Science Press, consist of papers in 
Western languages, principally English. 
These papers, representing various fields 
of science, often appear previously in 
other Chinese language journals. 
There is a real need for broad-scale 
study of the scientific and technological 
resources of Communist China. This need 
is being partly met by specialists in Chi- 
nese affairs, and already several impor- 
tant studies of Communist China have 
been made which include comment on 
technological and educational develop- 
ments.* However, evaluation of particular 
scientific developments and advancements 
in scholarship can probably be made only 





SW. W. Rostow, The Prospects for Communist 
China (Cambridge, Mass.: The Technology 
Press, M.I.T., 1954); A. Doak Barnett, Com- 
munist China and Asia (New York: Harper, 


Council on Foreign Relations, 1960); and 
U.S. Senate Committee on Foreign Relations, 
report on Asia, U.S. Government Printing 
Office, 1960. 


a 


by scientists who are not primarily China 
specialists, i.e., who are principally mathe- 
maticians, engineers, and the like. Conse- 
quently, it is essential that some scientists 
be able to read the Chinese literature in 
their field, and accurate evaluation of 
Chinese scientific progress requires that 
knowledge of the language be fairly wide- 
spread. Because of the rapid increase in 
volume of Chinese scientific literature, the 
task may soon be too great to rely ex- 
clusively on the few American scientists 
who have learned Chinese as a native 
tongue. Some scientifically trained persons 
should therefore begin learning to read 
scientific Chinese as an acquired language. 

Most of the difficulties associated with 
learning to read scientific Chinese litera- 
ture, interestingly enough, are not asso- 
ciated with the language itself but seem 
to reflect a lack of interest among Western 
scientists. According to a study made by 
the author the following problems stand 
out: 

1. Because of present world unrest, pub- 
lications of the People’s Republic of 
China do not circulate freely in the 
United States. 

2. Textbooks and selected reading ma- 
terials specifically for learning to read 
scientific literature are not yet available. 

3. There appear to be no general Chi- 
nese-English dictionaries for technical 
usage such as exist for German, French, 


and Russian. Existing specialized dic- 
tionaries of technical terms, intended 
mainly for Chinese speakers, are not 


easily used by the Western student. 
4. Class instruction in Chinese for the 





scientist is not currently offered by 
United States universities. (M.1.T. is seek- 
ing to offer a course in scientific Chinese.) 

Learning Chinese is not as insuperable 
a problem for the Western scientist as 
many tend to believe. Many Americans in 
the humanities and the social sciences are 
learning to read Chinese in courses offered 
by Yale, Harvard, Stanford, California, 
Chicago, and other universities, and many 
of the teaching techniques developed may 
be used in teaching scientific Chinese. 
It is true that Chinese is more time-con- 
suming to learn than any Western lan- 
guage, but there are many simplicities 
that Westerners often overlook. The 
grammar is simple—words are not in- 
flected, and number, tense, case, and per- 
son are all indicated by context. Each 
written character represents a monosyl- 
labic word, although compound words 
with two characters are frequent. Parts of 
speech are not so precisely defined in 
Chinese as in English, and many words 
may serve as nouns, verbs, adjectives, etc., 
depending on context. Learning a written 
language based on characters requires 
different memory devices than one based 
on sound, but the difficulty is not nearly 
as great as the strangeness suggests. An 
increase in interest and an organized 
effort among scientists concerning the 
growing necessity for some scientists to 
read Chinese scientific literature could 
remove most of the problems associated 
with studying the language. 


Dept. of Geology and Geophysics 
M.1.T., Cambridge 39, Mass. 
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FITCHBURG 
ANVGWOD 


A Medium Size Paper Mill 
Skilled in Paper Know How 


During its nearly a century of paper-making, 


FITCHBURG,MASS. 





medium size Fitchburg Paper Company has been strong 
on research and development. It has had to be, because 
the major part of its production is on “‘making-orders’’, 
i.e.; runs especially formulated to meet the individual 
requirements of the customer. Forward-looking George 
Rodney Wallace °13, chairman of the board, and 


George R. Wallace 3rd, president, are the third and INDUSTRIAL 
SPECIALTY PAPERS 


Photographic Papers 


fourth generation in ownership. 


The company’s research laboratories usually come Direct Reproduction Papers 


through with a way to make paper fibers sit up and Facsimile Papers 


, : Plastic Laminating Papers 
do what is wanted. No rabbits out of hats, of course, 


but a modicum of know how on ways to make paper FINE PAPERS 


behave. Alpha overlay and saturating papers for mak- FOR PRINTING 
ing the plastic laminates so widely used for wall cover- Greeting Card Papers 
ings, table tops and the like; direct reproduction and Offset Papers 


master translucent papers, and photographic papers 
are a few of the industrial specialty papers made. In 
addition, the mill makes a wide range of fine papers 


for printing. 
] you have a paper problem, put the 


p a 2. challenge up to us. We will welcome 
an opportunity to discuss it with you. 


No obligation, of course. 


Witchbury Baper Company Buy Direct from the Mill 
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The Almost Chosen People 
(Continued from page 34) 


ing arc of its inner social and moral 
vigor.” 

Why this disparity between need 
and response? Many factors con- 
tribute, ranging from complacency 
on the one hand as evidenced by, 
Time magazine’s announcement 
last August that “the U.S. that 
Dwight D. Eisenhower left behind 
him [as he left for Europe] was one 
in which fear and fretting were 
made ridiculous by the facts of na- 
tional life’ —a tranquilizing un- 
truth if ever there was one — to 
paralysis on the other: a premoni- 
tion that the battles are not so 
much won as slipping beyond our 
control. From out of this congerie 
of forces I shall focus on one: the 
collapse of the doctrine of progress 
in its oversimplified Eighteenth- 
and-Nineteenth Century form. 

I don’t think we realize how 
much during the last two centuries 
we in the West have lived for to- 
morrow, how much we have banked 
on the future to give meaning to 
our lives. Particularly have we done 


so here in America where the past 
was less of a drag. We sing of 
America as the land of our fathers, 
but we've thought of it as the land 
of our children. This faith that our 
lives and labors were building a 
better future has energized us tre- 
mendously, for men can endure 
greatly if reasonably convinced 
that their actions count. For 200 
years we have assumed that they 
do count in a tangible, historically 
visible way. “The war to end all 
wars,” “the war to make the world 
safe for democracy,” “the century 
of the common man” —we have 
accepted the slogans at face value. 

But the basic Western discovery 
about history in the middle third 
of the Twentieth Century is that 
the slogans are lies. We won the 
wars, but war hasn’t been ended, 
democracy isn’t safe, and the com- 
mon man is proving a bit too com- 
mon for comfort. Science brings us 
to the brink of a material paradise, 
but at precisely that moment, with 
the exquisite timing of a Greek 
tragedy, it hands us the. hydrogen 
bomb. Medicine cuts our death rate 
dramatically only to present us in 





exchange with the population prob- 
lem. Hope and history seem des- 
tined always to remain apart. The 
Twentieth Century West has dis- 
covered this, and in doing so has 
found the primary spring run dry 
from which she has drunk mean- 


ing. The “nausea” of continental 
existentialism, Britain’s angry young 
men, America’s beatniks and rebels 
without causes, and the withdrawal 
of a penetrating political mind like 
Dwight McDonald to contemplate 
the eternal verities are only the 
most visible spasms of the conse- 
quent thirst. The fact that these 
are all Western phenomena under- 
scores our point. I do not recall 
ever having seen this noted, but the 
only non-Western nation in which 
the above movements have caught 
on is the one that has had its try 
at technology-backed utopianism 
and been especially sobered by 
the venture. I refer of course to 
Japan. 

Something like what we have de- 
scribed lies, I am convinced, at the 
root of the spiritual crisis of the 
contemporary West. In his book 


(Concluded on page 62) 
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The Almost Chosen People 
(Concluded from page 60) 


The Dynamics of Faith, Paul Til- 
lich contrasts two kinds of faith 
which have sustained and enlivened 
human history: one is prophetic 
faith, rooted in the holiness of the 
“ought”; the other, ontological 
faith, rooted in the sanctity of the 
“is.” Driven by divine discontent, 
unable to forget the fact that earth 
might be fair, solitary and alone if 
necessary the prophet strikes up for 
a new world. The man of ontologi- 
cal faith is different. He too is 
aflame, but with the present. What 
awes him is not the way things 
might be, but as they actually are: 
nature, life, and history in their 
immanent and ever-present mys- 
tery and wonder. Endowed with 
the divine eye, he can look out 
upon all that has been made and 
find it, even now, to be very good. 

Stated in these terms, the spir- 
itual crisis of the West springs from 
an imbalance of prophetic faith. 
I say imbalance because I cannot 
accept the thesis of the totally dis- 
illusioned that prophetic faith is in 


principle misguided. Science is not 
one vast, gigantic error; progress is 
not a total fiction; the slogans, if 
lies, are not absolute ones. The 
need of the West is not to give up 
the idea of progress, but to find 
ways by which it can be grounded 
in a profounder appreciation of life 
and the world as they can be appre- 
hended even today. For no one has 
more than one life to live, and if in 
the midst of our endeavors to trans- 
form them we cannot sense the 
worth of our imperfect lives, the 
goodness of this imperfect world, 
we shall have forfeited the only 
chance at joy that is ours. Stated in 
contemporary global terms, as the 
East learns from us today the im- 
portance of prophetic faith, per- 
haps it is our privilege to relearn 
from them the importance of onto- 
logical faith which we knew in the 
past but which they have better 
carried over into the Twentieth 
Century. I think of the friend in 
Kyoto who insisted that until an 
individual has attained the power 
of seeing the worth of life when he 
is alone and doing nothing more 
than being aware, his more overt 





doings are unlikely to make a net 
contribution to humanity which is 
positive. Listening to him my mind 
went back to the story of an earlier 
master in his own tradition who 
was riding towards a city with an 
attendant. Seeing the city in the 
distance, the attendant spurred on 
his horse. The master called him 
back, saying, “here also it is good.” 
and rode steadily on. 

As in physics, so it would seem in 
life: our present understandings 
must be expressed in terms of com- 
plementarity. The “ought” is good, 
but because it is set within a con- 
text which renders it good now. 
The “is” is likewise good, but for 
this to be perceived it must be ap- 
proached responsibly. The joy is in 
the striving, but precisely because 
the striving is set within a frame- 
work from which _ significance, 
could we but perceive the fact, is 
never lacking. 

My last assignment to those of 
you who have been my students, 
and my first to those who have not, 
is to try to discover in the course of 
your lives what these assertions 
mean. 
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An Analysis of Leadership 
(Concluded from page 41) 


Fourth, the promotion policies 
of the company should be so ad- 
ministered that these heterogeneous 
resources are actually considered 
when openings occur. There is lit- 
tle value in developing a wide 
range of talent if only a small and 
possibly limited segment of it con- 
stitutes the field of candidates when 
a particular position is being filled. 

In view of the selective operation 
of situational variables referred to 
above, there may be legitimate 
questions concerning the value of 
an exclusive policy of “promotion 
from within.” It is conceivable that 
in a large and reasonably decentral- 
ized company sufficient heteroge- 
neity can be maintained by transfers 
of managerial talent between divi- 
sions, but it is probable that fairly 
strenuous efforts will be required 
to offset the normal tendency to 
create and maintain a “type,” a 
homogeneous pattern of leadership 
within a given organization. With- 
out such efforts competent individ- 
uals who don’t “fit the pattern” are 
likely to be passed over or to leave 
because their talents are not re- 
warded. Many industrial organiza- 
tions, for example, would not easily 
tolerate the strong individualism of 
a young Charles Kettering today. 


People Come First 


Finally, if leadership is a func- 
tion —a complex relation between 
leader and situation — we ought to 
be clear that every promising re- 
cruit is not a potential member of 
top management. Some people in 
some companies will become out- 
standing leaders as foremen, or as 
plant superintendents, or as profes- 
sional specialists. Many of these 
would not be effective leaders in 
top management positions, at least 
under the circumstances prevailing 
in the company. 

If we take seriously the implica- 
tions of the research findings in this 
field, we will place high value on 
such people. We will seek to enable 
them to develop to the fullest their 
potentialities in the role they can 
fill best. And we will find ways to 
reward them which will persuade 
them that we consider outstanding 
leadership at any level to be a pre- 
cious thing. 
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220 mph, 5-place Airplane 
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Ys, IT Is, and the business airplane customers eagerly await its arrival in 
the sales rooms and hangars across the nation. 

The preliminary design of this airplane has been completed by a small 
group of engineers in Dallas. The airplane will provide passenger and baggage 
Capacity, speed, range, safety, and comfort at least equal to all the light twin- 
engine airplanes presently selling for prices up to twice the expected price of 
$25,000. The airplane accomplishes these startling objectives only by using 
principles well-known to the industry but not presently being exploited by any 
manufacturer in the business airplane field. Although the design features are 
known and available to the industry, the means of implementing them are 
obscure and are what make the design unique. 

The time to offer such an airplane to the public is now. Business air- 
craft sales are at an historic high and increasing each year. Profits of the light 
airplane companies, as contrasted to other portions of the aircraft industry, are 
very high and rising. This airplane is designed specifically to meet the require- 
ments of a very large and as yet untapped portion of this growing market. 

The principal designer of this airplane, an M.LT. graduate with Bach- 
elor and Master degrees in Aeronautical Engineering and seven years’ experi- 
ence in the aircraft industry, is presently forming a corporation to develop and 
market the airplane. The corporation will have few enough initial stockholders 
to give each investor the tax benefit of an immediate ordinary income write-off 
for experimentation and development costs. 

The investment aspects as a whole are attractive. The initial technical 
risk, the relatively large amount of money required, and the relatively long 
lead time associated with any program leading to the development of a new 
large manufactured product are contrasted with the extremely high rate of 
return on invested capital characteristic of the light airplane industry today. 

Prospective investors who desire more complete information on any 
aspect of the airplane's performance characteristics, technical personnel of the 
company, the development program outline, sales potential, investors pres- 
ently committed, or any questions concerning the long-range goals and profit 
potentials of the company are requested to write or call: 
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The Institute Graduates 
(Continued from page 29) 


Every informed man who can is 
under obligation to speak out on 
the urgent issues confronting us, 
Dr. Killian said, “and thus to con- 
tribute to the public thought and 
the national discourse — but to do 
so responsibly and temperately. 

“Even though,” he continued, 
“there has been a setback in foreign 
relations we cannot afford to lose 
faith in the possibility of relieving 
tensions, reducing armaments, and 
shaping a better world order. . . . 

“We must accept the sobering 
fact that much of the world looks 
to the United States for leadership 
in all ways, but especially does it 
look to us for moral and intellec- 
tual leadership. It ‘expects of us 
a certain height’ and it grows criti- 
cal when we fail to measure up 
simply because it expects more of 
us than of other nations. . 

“Despite all the furor following 
the U-2 failure, we should not let 
ourselves be maneuvered into stop- 
ping the development of compa- 
rably useful intelligence capabili- 
ties. So long as the iron curtain 


exists, so long as open skies have 
not been achieved and threats hang 
over us, we cannot draw back from 
defending ourselves and the Free 
World against surprise attack. The 
U-2 episode, unfortunate as it was, 
should not weaken our will to 
create and employ alternate means 
such as satellites to provide us with 
warning.” 

Dr. Killian emphasized that 
much remains to be done in be- 
half of national security, foreign 
aid, and education. “The failure of 
the summit conference,” he said, 
“has revealed anew the urgent need 
still further to strengthen our 
science and technology. 

“Every state, every city, every 
school, every individual must share 
the responsibility to contribute to 
the national strength and greatness. 
This is especially true of an in- 
stitution with the history, position, 
and role of M.1.T.” 

Then, after briefly reviewing the 
Institute’s first century, he re- 
minded the graduates: “You have 
been students here in a period of 
growth, of advance, and of rising 
expectations, and we hope that 
you carry with you this sense of 





Dr. Killian delivering the charge. 


moving from strength to greater 
strength.” 

Dr. Land’s address preceded, and 
Dr. Killian’s followed, the award- 
ing of degrees. There were 665 
bachelor’s degrees, 51 in advanced 
engineering, 429 master’s, and 87 
doctoral degrees. One candidate 
received three degrees, and there 
were 82 who each received two. 
This brought the total since the 
first M.I.T. class met 95 years ago 
to 48,843. 


(Continued on page 68) 
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The Institute Graduates 
(Continued from page 66) 


The proceedings were filmed in 
addition to being telecast to the 
Kresge Auditorium for the hun- 
dreds who could not be accommo- 
dated in the Rockwell Cage. s 


The Goodwin Medal 


Dr. Killian presided and Presi- 
dent Julius A. Stratton, ’23, intro- 
duced Dr. Land and presented the 
degrees. Candidates’ names were 
called by Deans Pietro Belluschi, 
Gordon S. Brown, ’31, John E. Bur- 
chard, '23, Howard W. Johnson, 
and George R. Harrison. 

Dean Harold L. Hazen, ’24, of 
the Graduate School presented the 
Goodwin Medal for conspicuously 
outstanding teaching to Douglas 
Alfred East, °55, instructor in 
Mechanical Engineering. 

Edward J. Hanley, '24, President 
of the Alumni Association, was the 
Chief Marshal and carried the 
mace. John J. Wilson, '29, was mar- 
shal of the Corporation; Frank 
Frederick Bell, ‘10, the 50-year 
class; Samuel J. Mason, °47, the 
Faculty, Richard L. Balch, the 


graduates, and William H. Carlisle, 
Jr., '28, the audience. 

Investors of the Hood were Dean 
Hazen and Professor Philip M. 
Morse, Chairman of the Faculty. 
The invocation was given by Rabbi 
Herman Pollack, adviser to the 
M.I.T. Hillel Society; Victor H. 
Mattfeld was the organist, and the 
prelude was by the M.1.T. Brass 
Choir conducted by John Dean 
Corley, Jr. 

Facing the Class of 1960 from the 
rostrum when the mace was placed 
on the table were 30 members of 
the Corporation including Honor- 
ary Chairman Vannevar Bush, ’16; 
33 members of the Class of 1910, 
and 245 members of the Faculty. 


The Baccalaureate Service 


Commencement was preceded on 
Friday by a baccalaureate service 
at which Professor Huston Smith 
spoke. The invocation and bene- 
diction were given by Dr. Stratton, 
and Richard E. Kaplan, President 
of the Class of 1960, read from the 
Scriptures. Music was provided by 
Mr. Mattfeld at the organ and the 
Brass Choir in the opposite loft. 





Luncheon in the Court 


After the commencement cere- 
mony, luncheon was served in the 
Great Court for the graduates, 
their families, and their friends. 
Dr. Stratton spoke briefly, and 
introduced Frank F. Bell, Harold 
C. Manson, and Dudley Clapp as 
representatives of the Class of 1910. 
Mr. Clapp, who was secretary of 
the class for many years, greeted 
the new Alumni in rhyme; and 
their class president, Mr. Kaplan, 
responded by predicting that the 
next 50 years will be more thrilling 
than the last, and expressing con- 
fidence that it will bring a change 
in men’s behavior. A_ reception 
followed. 


Commencement Committee 


William Henry Dennen, '42, was 
the chairman of the Committee on 
Commencement this year, and was 
assisted by Raymond F. Baddour, 
‘49, Richard L. Balch, Alfred du 
Pont Chandler, Jr., Miles P. Cowen, 
Robert Earl Hewes, ’43, Donald P. 
Severance, '38, and John W. Sheetz, 
3d, *42. 

(Concluded on page 70) 
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THE CLASS OF 1960 


Sprague & Henwood, Inc., and particularly 
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The Institute Graduates 
(Concluded from page 68) 


93 Enter Armed Services 


For the first time, M.I.T. students 
were commissioned this year as 
Naval ensigns, as well as officers of 
the Air Force and Army. Ninety- 
three men joined the ranks of thé 
armed services at the commission- 
ing exercises the day before com- 
mencement, and will enter active 
duty within the next 12 months. 

Maj. Gen. James McCormack, Jr. 
(USA, Retired), ’37, who is now a 
Vice-president of M.I.T., presided 
at this ceremony. Speaking for the 
Army, Brig. Gen. Alden K. Sibley, 
Division Engineer for the New Eng- 
land Division, Corps of Engineers, 
emphasized the importance of basic 
science. For the Navy, Rear Ad- 
miral William E. Howard, Jr., '33 
Assistant Chief, Bureau of Ships, 
spoke of the importance of active 
duty. And for the Air Force, Maj. 
Gen. Kenneth P. Bergquist, Air 
Force Command and Control De- 
velopment Division, stressed the 
technological conflict with the 
U.S.S.R. 





From left to right: Rear Admiral William E. Howard, Jr., ‘33, Maj. Gen. Kenneth 
P. Bergquist, Maj. Gen. James McCormack, Jr., 37, Rear Admiral Carl F. Espe, 
and Brig. Gen. Alden K. Sibley, at commissioning ceremony. 


General Bergquist and General 
Sibley presented commissions to the 
Air Force and Army officers, re- 
spectively, and Admiral Howard to 
the men entering the Navy. The 
oath of office was administered by 
Col. Irving W. Finberg, 31, Pro- 
fessor of Military Science and Tac- 
tics at M.I.T.; Col. Frederic H. 
Fairchild, Professor of Air Science 
at M.I.T., and Rear Admiral Carl 
F. Espe, Commandant, First Naval 
District. 


Other participants in the com- 
missioning program in the Kresge 
Auditorium were the Rev. Myron 
B. Bloy, Jr., and the Rev. J. Ed- 
ward Nugent, religious counselors 
at the Institute. Music for the occa- 
sion was by the Needham High 
School Band. 

There were 19 distinguished mili- 
tary graduates on the roster of men 
sworn in, and among them were 
four who are accepting regular 
Army commissions. 
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Pad-mounted transformers for under —— power distribution 
systems are built to last a lifetime. ned require a minimum of 
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Problem: Determine positional accuracy of automatic 
inertial navigation system. 


—— . Solutions COTES Che pleabaperorts onics’ visual Type 
a el Ll Periscope System or submarrne Radovic — —<— 
Sextant, Mark II. 


Result: Bird away and on target. 


Pioneering by Nortronics’ Precision Products 
Department in the field of navigation and stabilization 
systems has created unique career opportunities in 
advanced design, production and applications 


engineering. 
David D. Terwilliger ’35 R. Langdon Wales °47 Daniel V. Sylvia ’52 
Robert H. Roethlisberger ’37 Melvin H. Berkowitz ’48 David Norton ’55 
Edward L. Swainson ’37 Jack L. Baker ’49 James M. Denker 58 
Calvin S. Morser *4 Freddie D. Ezekiel ’52 Lester R. Grohe 


PRECISION PRODUCTS DEPARTMENT 
N OG AB j A. O N [| GC a NORWOOD, MASSACHUSETTS 
A Division of Field Offices 
Highway #46 2486 Huntington Drive 


N OR TH R OP CORP OR A Tl ON Teterboro, New Jersey San Marino, California 
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ENGINEERS 


Join Sanders Associates 
and combine 


PLEASANT COUNTRY LIVING 
with a TOP FLIGHT 
ENGINEERING CAREER 


At Sanders Associates — located in the friendly New England community 
of Nashua, N. H.— you will find a variety of engineering programs that 
probe deeply into advanced areas of electronic and electromechanical 
systems and components for industry and defense. 







Here in the fresh clean world of the country, away from the soot and 
strain of heavily populated areas, you will discover that Sanders can 
offer you a wide range of opportunities —at fully competitive salaries. 







You will enjoy diversified assignments on such technically advanced 
projects as the terminal guidance, or seeker system for the Eagle Missile, 
working with the engineers who originated such products as Panar® 
radar, Dare target-seeker system, Flexprint® flexible printed circuits, 
Tri-Plate® microwave products and other Sanders “firsts.” 









The cost of living is low in Nashua; schools are excellent and attractive 
homes are available. Downtown Boston is less than an hour away, as 
are the recreations of mountains, oceans, lakes. 






Openings available for: 


SYSTEMS ENGINEERS 


Through Project Engineer level. Need not be 
specialists, but must have creative abilities 
and backgrounds of VHF transmitters and 
receivers, communications systems in general, 
data processing techniques, propagation and 
must be capable of translating this knowledge 
into complex integrated systems. 


RECEIVER DESIGN ENGINEERS 


VHF electronically scanned airborne receivers, 
filters, problems in spurious response reduction 
and multiplexing. 


CIRCUIT DESIGN ENGINEERS 


With particular emphasis on transistor application 
to analog and digital techniques; data 

handling equipment; auto, video, RF circuitry 
and switching. 


MANAGER—MICROWAVE 
DEPARTMENT 


Requires knowledge of subcontracting, marketing, 
project cost control and technical familiarity 
with ferrite devices, parametric amplifiers, 

crystal mixers, antennas (including multi-element 
arrays), components involving strip line 
techniques, and systems from 1 mc to 20 kmc. 
BSEE with 5 to 12 years experience. 






































To learn more about opportunity for YOU at Sanders, 
send a resume to Lloyd Ware, Staff Engineer, Dept. 927 


G SANDERS ASSOCIATES, INC. 
NASHUA, NEW HAMPSHIRE 
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Individuals Noteworthy 
(Continued from page 12) 





New Posts 


NAMED in the news recently were 
the Alumni whose elections, promo- 
tions, and appointments follow: 

Archibald P. Cochran, ’20, as a 
Director, Anaconda Company. . . 
Abbott L. Johnson, 2d, ’22, and 
E. Bird Kelly, ’26, respectively as 
Chairman and President, Glasco 
Corporation . . . Floyd W. Buck, 
'29, as Engineering Manager, The 
United Illuminating Company, 
New Haven, Conn.; 

John F. Bennett, ’30, as Treas- 
urer, Goodyear Tire & Rubber 
Company . . Edwin S. Worden, 
Jr.,’31, as Executive Vice-president, 
Edgar Steiner and Company, Inc., 
Research Engineers, New York City 

. William C. Allen, ’34, as Vice- 
president, Haloid Xerox Inc., 
Rochester, N.Y.; 

Howard S. Turner, ’36, as Vice- 
president, Industrial Research In- 
stitute, Inc. . . . Gordon W. Hunt, 
"38, as Assistant Director of Re- 
search and Development, Torring- 











H. H. Hawkins 
& Sons, Co. 


236 Washington Street 


Newton, Mass. 


Builders 
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ton Company . . . Benjamin W. 
Badenoch, ’39, as Vice-president, 
Vickers Incorporated, Detroit; 

Marshall W. Gabel, ’39, as Gen- 
eral Manager, Eastman Kodak 
Company . . Theodore A. Ed- 
wards, "40, as Manager, Mining 
Equipment Division, New York 
District, Eimco Corporation... 
Burnham Kelly, ’41, as Head, Col- 
lege of Architecture, Cornell Uni- 
versity; 

Eugene A. March,’41, as Director 
of Metallurgy, Crucible Steel Com- 
pany. . . Jake T. Nolen, ’41,asa 
Production Manager, Film Depart- 
ment, E. I. du Pont de Nemours & 
Company . . . Warne P. Johnson, 
"42, as President, Pettit Paint Com- 
pany, Belleville, N.J.; 

George I. Toumanoff, *42, as 
Consultant to Airborne Instru- 
ments Laboratory, Cutler-Hammer, 
Inc. . . . Ralph E. Leader, ’43, as 
Manager, Microwave Cooking De- 
partment, Raytheon Company. . . 
Robert C. Snyder, ’43, as Chief of 
Research, Department of Economic 
Development, State of Maryland; 

Joseph J. Schaefer, Jr., ’44, as 
Treasurer and a Director, Horn and 
Hardart Baking Company, Phila- 
delphia, Pa. . . . David R. Clare, 
"45, as Production Manager, East- 
ern Surgical Dressings Plant, 
Johnson & Johnson . . . Roger P. 
Sonnabend, ’46, as Vice-president, 
Young Presidents’ Organization; 

William M. Oard, ’48, as Vice- 
president, Modern Talking Picture 
Service, Inc. . . John R. Whit- 
ford, ’49, as Manager, Electronic 
Tube Division, Sperry Gyroscope 
Company; 

Hideo Mort, ’52, as Vice-presi- 
dent, Hydel, Incorporated, Wey- 
mouth, Mass. . . . Carroll M. Mar- 
tenson, ’54, as President, Hydraulic 
Research and Manufacturing Com- 
pany, Burbank, Calif. 


Formerly at M.1.T. 


EMANUEL R. PIORE, formerly of 
the Research Laboratory of Elec- 
tronics, is now IBM Vice- president 
for research and engineering . . 
Nicholas U. Mayall, formerly of 
the M.I.T. Radiation Laboratory, 
is the new director of the Kitt Peak 
National Observatory . . . Ray- 
mond A. Bauer, formerly of the 
Center for International Studies, 
has become Professor of Business 
Administration at Harvard. 


(Continued on page 74) 
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Individuals Noteworthy 
(Continued from page 73) 





Institute Prizes 


RECIPIENTS of prizes at M.LT. 
commencement exercises included 
Michael Modell, ’60, the Hunne- 
man prize for originality in chem-, 
ical engineering; Louis Carmelo 
Tedeschi, ’60, the American Bu- 
reau of Shipping prize for scholar- 
ship; Bahij Kahil Saba, G, the Ross 
F. Tucker and Walter C. Voss 
award for outstanding promise in 
building engineering and _ con- 
struction; Walter R. Marsh, ’60, 
the James Means Memorial Prize 
for professional promise in aero- 
nautics and _  astronautics; and 
Sheila M. Evans, ’60, the Henry 
Webb Salisbury Memorial Award 
for outstanding work in aeronau- 
tics and astronautics. 

Architectural prize winners were 
Gustave M. Solomons, Jr., ’60, the 
Alpha Rho Chi Medal; Robert 
Goodman, ’60, the Ernest A. Gruns- 
feld, Jr., Traveling Fellowship; 
Ted A. Niederman, ’60, and 
Charles T. Stifter, G, Rotch Prizes; 
and Howard D. Hershberger, ’60, 


the School Medal of the American 
Institute of Architects. 

Samuel W. Stratton prizes to en- 
courage skill in debating went to 
Howard W. Hayden, Jr., ’60, Rich- 
ard F. Smith, ’60, Dan M. Gourley, 
763, and Ernest S. Wanner, ’63. 

The Silent Hoist and Crane Com- 
pany Materials Handling Award 
went to John R. Blutt, ’61, Harry 
K. Clark, 2d, ’60, Richard F. Mc- 
Ray, ’61, Robert C. Ried, Jr., 61, 
Alfred E. Traver, Jr.,’61, and Mel- 
vin E. Walker, ’62. 

Ingenuity Hailed 

LUIS pe FLOREZ awards went this 
year to Pieter R. Mimno, ’60, in 
aeronautics and astronautics, and 
to David G. Eglinton, ’61, Stuart A. 
Lichtman, ’61, and John A. Robin- 
son,’61, in mechanical engineering. 

Honorable mention went to Wil- 
liam M. Eldridge, ’60, Andrus 
Viilu, 60, Robert G. Gottlieb, ’60, 
and Igor Paul, ’60. 

These prizes are for outstanding 
ingenuity and the work honored in- 
cluded both a space vehicle to ex- 
plore the moon and a _ proposed 
attachment for a typewriter to en- 
able a blind man to type in braille. 





Off to Africa 


SIX M.LT. MEN packed knap- 
sacks in June to go to West Africa 
to work on community projects — 
building bridges, schools, irrigation 
ditches and churches. They were 
Harold E. Dodds, Jr., 60, John B. 
Edwards, ‘60, David C. Montgom- 
ery, ‘60, Salomon Seroussi, 60, 
Jonathan W. Bulkley, 61, and Ben- 
son T. Chertok, a graduate student. 
They will be “working ambas- 
sadors” for “Crossroads Africa,” a 
project started in 1958 under the 
leadership of a New York minister. 


Engineering Chairman 

PROF. A. M. GAUDIN of M.LT. 
has been elected chairman of the 
Engineering Foundation, the re- 
search department of United 
Engineering Trustees, Inc., and 
Augustus B. Kinzel, '21, has been 
elected to its board. United Engi- 
neering Trustees, Inc., has five con- 
stituent societies, each of which is 
a major national engineering or- 
ganization, and is building an 18- 
story United Engineering Center in 
New York City. 


(Concluded on page 76) 








Conflict 
By Daniel H. Calhoun 


New Books from the Technology Press 


The American Civil Engineer: Origins and 


LOMBARD 








A historical study of the development of the profession of 
civil engineering which considers the careers of engineers 
from the late 1700’s through the 1840’s. Mr. Calhoun dis- 
cusses the engineer’s tasks, the creation of a pool of tech- 
nicians, and the profession’s historical growth. $5.50 


Word and Object 


By Willard V. Quine 

A study of the basis of meaning and of communication—the 
relationship between the stimulations (both verbal and non- 
verbal) and the linguistic responses which can be correlated 
with them. In the course of the discussion, Dr. Quine pin- 
points the difficulties involved in translation, brings to light 
the anomalies and conflicts implicit in our language’s “ref- 
erential apparatus,” and clarifies the semantic problem con- 
nected with the imputation of existence. $5. 


Dynamic Programming and Markov Processes 


By Ronald A. Howard 

This book defines discrete- and continuous-time Markov 
processes, provides a physical insight into their behavior, 
and shows “a to solve them by means of operational trans- 
formations. It shows a new method for making optimum 
decisions in processes of long duration. This policy-iteration 
method is applicable to processes with either discrete- or 
continuous-time dependence, and either with or without dis- 
counting as important element. $5.7 


Order from The Technology Press 
The Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
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Individuals Noteworthy 
(Concluded from page 74) 





Honors to Alumni 


MEDALISTS and recent recipients 
of other distinctions include: 

Eugenio Garza-Sada, ’14, named 
Distinguished Executive of the 
Year, by Ejecuttvos de Ventas dé 
México . . . Samuel Schenberg, 
’20, the Educational Award for 
1960, by the New York Chapter, 
American Society for Metals . . . 
Julius A. Stratton, ’23, an honorary 
doctorate of laws, by Carleton Col- 
lege, Northfield, Minn.; 

John W. Sibert, Jr., ’25, the 
George W. Goethals Medal, by the 
Society of American Military Engi- 
neers . . . Charles S. Draper, ’26, 
the Exceptional Service Award, by 
the U.S. Air Force . . . Harold W. 
Fisher, ’27, an honorary doctorate 
of science, by Clarkson College of 
Technology, Potsdam, N.Y.; 

Ellis A. Johnson, ’28, an hon- 
orary doctorate of science, by Case 
Institute of Technology . . . James 
B. Fisk, ’31, an honorary doctorate 


of science, by Columbia University 
. . . Richard §. Morse, ’33, an hon- 
orary doctorate of science, by Clark 
University; 

Walter H. Stockmayer, ’35, a 
1960 College Chemistry Teacher 
Award, by the Manufacturing 
Chemists’ Association . . . Edward 
B. Cooper, ’40, an honorary doc- 
torate of science, by Berea College, 
Berea, Ky. . . . George H. Hotte, 
43, an honorary doctorate of tex- 
tile science, by New Bedford Insti- 
tute of Technology. 


Military Awards 


CADET COLONEL Robert S. 
Troth, ’60, of the U.S. Army ROTC 
at M.I.T., received both the “Supe- 
rior Cadet Award” and the Ameri- 
can Ordnance Association Scholar- 
ship Key on the Institute’s annual 
Military Day. 

Winners of the Chicago Tribune 
medal were: Barry R. Bronfin, ’60, 
Steven N. Goldstein, ’61, Richard 
M. Harris, ’63, and Roger M. Rowe, 
‘62 (from the Navy); Robert R. 
Barthelemy, ’62, Michael P. Feder, 
61, Leland B. Jackson, ’62, and 





Ronald H. Lison,’61 (from the Air 
Force); and Reed H. Freeman, ’61, 
Arthur B. Krewinghaus, ‘63, Rob- 
ert A. Lytle, 62, and Mr. Troth 
(from the Army). 


Postdoctoral Fellows 


NEXT YEAR, 10 Sloan Foreign 
Post-doctoral Fellows will be at 
M.1.T. Their names, countries, and 
fields of study follow: Robert Blinc, 
Yugoslavia, nuclear magnetic reso- 
nance; Fausto Calderazzo, Italy, 
metal-organic complexes; Yeshwant 
Bbaskar Damle, India, Indian so- 
cial structure; Herta von Dechend, 
Germany, protohistoric material of 
myths and legends; Karl Fischer, 
Germany, zeolite crystal struc- 
tures; Allan Edmund Mitchell, 
Britain, high performance control 
valves; Kazuo Noda, Japan, theory 
of human organization; Toru 
Ogawa, Japan, microwave time and 
frequency standards; C. H. Perry, 
Britain, spectroscopy in the far 
infra-red; Hiroshi Tanaka, Japan, 
path functions of Markov processes. 
They will work in the School for 
Advanced Study. 
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Commercial & Industrial Construction 


Donap W. Ferrers °32 CHIcaco 6, 
President ILLINOIS 
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ti RUBBER COMPANY 


a. Kinney, INC. BUTLER, PENNA. 
i Consulting Engineers 


Cincinnati & Columbus, Ohio Manufacturers of 


Rubber Specialties 


Complete professional services in such fields 


as mechanical, electrical, civil, structural, sani- : 
tary, and hydraulic engineering. Architectural Molded-Lathe-cut-Roll Coverings 
services incident to engineering. 


Made to 


M.L.T. alumni associated with our organiza- 
tion: 
[) Russell W. Bandomer '36 Customer Specifications 
[] Charles H. Burchard '38 
[] Herbert J. Connington '42 : , 
[] Alfred H. Hunter '48 Over 35 Years in Business 


[] Herbert G. Keating, Jr. '46 
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@For Amp-Trap, Bussmann or @More compact for smaller 
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SYSKA & HENNESSY, INC. 
Engineers 


Jehn F. Hennessy ‘24 Jehn F. Hennessy, Jr. °5! 


DESIGN ° CONSULTATION ° REPORTS 
POWER PLANT ¢ WASTE DISPOSAL ¢ WATER SYSTEMS 
New York City 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 


Boston 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal, 533 Boylston Street, Boston, Mass. 








ALEXANDER KUSKO, INC. 


Consulting Engineers 


141 Main Street Cambridge 42, Mass. 
ELiot 4-4015 


Research and Development in 


Magnetics ' Transistor Circuits 
Electric Machinery Control Systems 
Instrumentation Power Supplies 

A. Kusxo “44 J. P. Brake, °S4 

}. A. Gavuper °S6 G. V. Woomer °55 


K. Bewiene ‘59 





Lowell Institute Class 
Hears Lester R. Grohe 


THE 56TH GRADUATION exercises of the Lowell 
Institute School were held on May 19 in Kresge Audi- 
torium. More than 100 certificates and diplomas were 
presented by Ralph Lowell, trustee of the Lowell 
Institute and life member of the M.I.T. Corporation. 

Dr. Lowell announced that F. Leroy Foster, ’25, who 
has been serving as acting director of the School, had 
been appointed director, and Dr. Foster presided over 
the exercises. Carl F. Floe, °35, Vice-president, Re- 
search Administration, brought greetings and con- 
gratulations from M.I.T. to the graduates. 

Lester R. Grohe, an alumnus of the Lowell School, 
and chief engineer of the Nortronics Corporation, ad- 
dressed the graduates. He dealt with the question of 
“Where are you going from here?” after pointing out 
that evening school graduates often were fearful that 
their lack of a professional degree would impair their 
opportunities for advancement. But, he continued, 
as a student group, these men were unique, all carry- 
ing full-time jobs in industry, many supporting fami- 
lies, all studying at night and in their leisure time. He 
concluded that these established work habits com- 
bined with increased educational efforts should insure 
success. 

James Aitken, a Lowell graduate in 1936, presented 
the 15th Charles Francis Park medal to the outstand- 
ing graduate, Domiano Cosmo Papa, who received his 
degree in the Mechanical Course. Mr. Papa is em- 
ployed as a senior technician in the Research Labo- 
ratory of Electronics at M.I.T. 











The Review is not published during the sum- 
mer months following July. This issue, there- 
fore, concludes Volume 62. Number I of Volume 
63 will be published on October 27 and dated 
November. Readers who bind their copies are 
reminded that if they possess nine issues of Vol- 
ume 62 their files are complete. An index to the 
volume will be ready on September 15 and will 
be supplied post free upon request. 
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JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 
ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 


UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON WASHINGTON NEW YORK 














FAY, SPOFFORD & THORNDIKE, INC 
Engineers 


Airports, Bridges, Express Highways 
Water Supply, Sewerage and Drainage Systems 
ort and Terminal Works 
Industrial Plants Incinerators 


Designs Investigations 
Supervision of Construction 


1l Beacon Street Boston, Massachusetts 








Eapiz, Freunp & CAMPBELL 


Consuttinc ENGINEERS 
500 FirtH AvENUE New Yor« 36, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
James K. Campbell ’11 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hexseer S. Cisvenvon °10 

Joun A. Dow Hanoww E. Paocros *17 
Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 


Waso F. Pus ‘15 








METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 








THE KULJIAN CORPORATION 


Consultants ¢ Engineers ¢ Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
a. A. Kuljian "19 A. H. Kaljian *48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


CuHarRLes Netson Deses Associates, INc. 
ENGINEERS AND ARCHITECTS 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Depes °35 





Fasric RESEARCH LABORATORIES, INC. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 


1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 


W. J. Hamevaces, ‘21 K. R. Fox, 40 E. R. Kasweit, ‘39 


Moran, Proctor, Mueser & RUTLEDGE 
ConsuLTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
Wittiam H. Mueser °22 Puiur C. Rutteoce °33 
415 Madison Ave., New York 17, N. Y. 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 


Malcolm CG. Davis 25, Vice President 
Allen W. Reid "12 E. C. Edgar ‘35 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
urchasing; Chemical Laboratory 


New York @ READING, PA. @ Washington 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 
Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 
MARION, MASS. TEL. 103 


G. A. Brewer ‘38 
J. D. Ingham “43 








LaurEN B. Hircucockx AssociATES 
Chemical Engineers 


Industrial Research & Development 

Technical & Ec ic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hitchcock ‘20 Technical Advisor, John H. Schaefer ‘26 
ee Me NE. onesie ccccccsuces New. York 17, N. Y. 





juLy, 1960 





CapirroL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
DILLSBURG, PENNSYLVANIA 


Highways Reports 
—- Surveys 
ater Supply Design 
Sewage Treatment Construction Supervision 
Bridges Soil Testing 


Branch Offices 
Rochester, N. Y. Saigon, Vietnam 
Robert E. Smith °41, Vice President 
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WYLE TESTS ALMOST EVERYTHING THAT FLIES 


Wyle’s experience with feathered birds is somewhat limited. But when it comes to man-made ‘‘birds’’, Wyle 
has unequalled experience and unequalled coast-to-coast facilities for functional-environmental testing of 
missile and aircraft components. Furthermore, throughout the country, Wyle’s very special know-how is 
contributing daily to the potency of many other laboratories in the form of test-engineered environmental 
simulation equipment of all kinds. This history equips Wyle with unique ability to respond to new demands 
of the burgeoning space vehicle program. Frank S. Wyle ’41 

—€L SEGUNDO, CALIFORNIA / NORCO, CALIFORNIA THE WYLE CORPO RATIONS 


WESTBURY, NEW YORK / NEW HYOE PARK, NEW YORK 
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Further information may be obtained from 


iia HOECHST-UHDE CORPORATION — 


PROCESSES 350 Fifth Avenue, New York 1, N. Y. DESIGN 
8204 Empire State Bldg. 





A Versatile PULSE SOURCE 


FOR TRANSISTOR TESTING... 


Turn-On Time, Rise Time, Fall Time . . . three of the 
more important transistor characteristics measured at 
Philco’s Lansdale Division with the aid of a General Radio 
1391-B Pulse, Sweep, and Time-Delay Generator — a 
complete pulse system. To make repetitive measurements 
of the various transistor types faster and with minimum 
resetting of their test console, Lansdale’s engineers have 
designed a circuit jig (shown on the work table) for each 
transistor type. Type 1219-A Pulse Amplifier (shown under 
Type 1391-B) provides additional pulse amplification. 

Features of the Pulse Generator that are particularly 
useful in Lansdale’s quality control program include: ex- 
cellent rise and decay time characteristics (0.015 usec); the 
extremely wide range of pulse durations; lack of duty 
ratio restrictions; variable output impedance; the ability 
to put the pulse’s zero reference level above ground level; 
and in general, the wide variety of useful waveforms that 
the generator can produce. 





Photo Courtesy of Philco Corporation, Lansdale Division 


J Versatile PULSE SOURCE FOR MANY OTHER 
MEASUREMENTS 


Echo Ranging, Telemetering, Computer Research, 
Television, Radio Navigation 


% Rise and Decay Times Better Than 0.015 usec 
% Pulse Durations From 0.025 usec to 1.1 sec 
% Time Delays From | usec to 1.1 sec 


Type 1391-B Pulse, Sweep, and Time-Delay Generator . . . $2025 


Direct synchronizing pulse timed by the 
input signal. = 
hy NS ternal sere Choroctristcs Ae 
ft bow aiveshonetllie } Or 





Delayed synchronizing pulse accurately 
adjustable in time by delay generator. ‘ ‘ . 250 Ke 
+ em nronizing Period — 





Built-in coincidence circuit for timing the 
delayed synchronizing pulse by externally 
generated pulses fed into the instrumen 

Push-pull sawtooth voltage of sufficient 
amplitude to be applied to the deflection 
plates of oscilloscope for examining the 
generator’s output pulses, or for use in 
driving auxiliary equip t 

Push-pull gating pulses with same du- 
ration as the sweep 

Positive or negative pulses with excellent 
shape characteristics, continuously ad- 
justable in duration, amplitude, imped- 
ance level, and delay with respect to (a) 
the direct sync pulse and (b) the sweep 

















Completeintermation GENERAL RADIO COMPANY | 4,45%, 


WEST CONCORD, MASSACHUSETTS in Electronics 





NEW YORK, WOrth 4.2722 CHICAGO PHILADELPHIA bey wey es D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
District Office in Ridgefield, N. J. Ook Pork Abington er Spring Los Altos los Angeles Toronto 
WHimey 3.3140 a Village 8-9400 HAncock 4-7419 WUniper 5-1088 Whitecliff 8-8233 HOllywood 9-6201 CHerry 6-2171 
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